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SECTION 1 SPECIFICATIONS 


GENERAL 


Numbers of semiconductors 


Frequency coverage 


Frequency resolution 
Frequency control 


Frequency stability 
Memory channels 
Usable conditions 


Antenna impedance 
Power supply requirement 


Current drain (at 13.8V DC) 


Dimensions 
Weight 


TRANSMITTER 


Output power 

Emission mode 
Modulation system 

Max. frequency deviation 
Spurious emission 
Microphone 


Operating mode 


RECEIVER 


Receiving system 
Modulation acceptance 
Intermediate frequencies 


Sensitivity 
Squelch sensitivity 
Spurious response rejection ratio 


Selectivity 


Audio output power 
Audio output impedance 


Transistors 60 
FETs 7 
ICs 23 
Diodes 99 


430 ~ 439.9875MHz (IC-47E #04) 

440 ~ 449.9950MHz (IC-47A #05) 

430 ~ 439.9950MHz (IC-47A #07) 

12.5kHz/25kHz steps (IC-47E) 

5kHz/25kHz steps _—(IC-47A) 

Microcomputer-based PLL synthesizer with 5kHz steps. 
Independent Dual VFO capability. 

Within +0.001% 

9 channels with any inband frequency programmable 
Temperature: —10°C ~ 60°C (14°F ~ 140°F) 
Operational time: Continuous 

50 ohms unbalanced 

13.8V DC +15% (negative ground) 


7A Max. 

Transmitting: High (25W) Approx. 7.0A 
Low ( 5W) Approx. 3.5A 

Receiving: At max audio output Approx. 0.7A 
Squelched Approx. 0.5A 


38(41)mm(H) xX 140mm(W) x 226(238)mm(D) 
( ): Shows the dimensions including projections. 
Approx. 1.4kg 


HIGH 25W LOW 5W 

16F3 (F3E 16K0) 

Variable reactance frequency modulation 

+5kHz 

More than 60dB below carrier 

600 ohm electret condenser microphone with push-to-talk and 
frequency UP/DOWN switches. 

(with 1750Hz tone burst unit IC-47E) 

(with 16 key dual-tone pad __IC-47A) 

Simplex, Semi-Duplex (Any offset in-band in 100kHz increments 
programmable) 


Double-conversion superheterodyne 
16F3 (F3E 16K0) 

1st: 21.8MHz 

2nd: 455kHz 

Less than 0.2uV for 12dB SINAD 
Less than 0.4uV for 20dB Noise quieting 
Less than 0.15yuV 

More than 60dB 

More than 15kHz at —6dB point 
Less than 30kHz at —60dB point 
More than 2.0W 

4~8o0hms 
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SECTION 2 OPERATING CONTROLS 


FRONT PANEL 


@ RECEIVE INDICATOR 
@ VFO INDICATOR 
MEMORY CHANNEL DISPLAY 
@ SCAN START/STOP SWITCH 
@® TUNING RATE SWITCH 
@ VFO SWITCH 


@ TRANSMIT INDICATOR 
@ DUPLEX INDICATOR 
@ PRIORITY INDICATOR 
Lia FREQUENCY DISPLAY 
@) TONE INDICATOR (IC-47A only) 


VOLUME CONTROL and 
POWER SWITCH 


RF POWER SWITCH 
HIAG TONE | 


1c-a74 


@ VFO/MEMORY 
SWITCH 


@ TONE SELECT 
SWITCH 


fv tas MIC CONNECTOR 
@ SQUELCH CONTROL 


@ TUNING CONTROL 
© 1MHz UP SWITCH 


@ MEMORY WRITE/OFFSET 
CHECK SWITCH 


OFFSET WRITE/SWITCH @ PRIORITY SWITCH 
@ —DUPLEX SWITCH @ SPEECH SYNTHESIZER SWITCH 
+DUPLEX SWITCH @) S/RF METER 


1. VFO/MEMORY SWITCH 


Each push switches from MEMORY CHANNEL operation to VFO operation alternately. When the set is 
in the MEMORY CHANNEL operation, the letter “M” is displayed at the MEMORY CHANNEL DISPLAY. 
The selected memory channel number is also displayed at the MEMORY CHANNEL DISPLAY, however 
this number remains even if the VFO operation is selected. 


2. VFO SWITCH 


Selects either VFO, “A” or “B”, for tuning. When the switch is in the out position, VFO A is selected 
and the VFO INDICATOR is illuminated. When the switch is pushed in, VFO B is selected and the VFO 
INDICATOR goes off. 


3. TUNING CONTROL 


In the VFO operation mode, rotating the TUNING CONTROL clockwise increases the frequency, while 
rotating it counterclockwise decreases the frequency. The frequency is changed in 5kHz steps (IC-47E: 
12.5kHz steps) when the TUNING RATE switch is pushed in, and in 25kHz steps when the TUNING 
RATE switch is in the out position. 

When tuning up past the upper limit of the operation band, the frequency will automatically revert to 
the lower limit. Likewise, when tuning down past the lower limit, the frequency will automatically 
revert to the upper limit. 


4. SCAN START/STOP SWITCH 
Starts and stops any of the scan functions. When depressing it to restart the scan, it will start from the 
memory channel or frequency displayed. 

5. TUNING RATE SWITCH 


Selects the tuning frequency steps. When this switch is pushed in, the frequency changes in 5kHz steps 
(IC-47E: 12.5kHz steps) by turning the TUNING CONTROL. When the switch is in the out position, the 
frequency changes in 25kHz steps. 
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6. 


10. 


11. 


12. 


13. 


14. 


a5. 


16. 


1MHz UP SWITCH 


Each push increases the frequency in 1MHz steps. The lower digits will not change. 


. MEMORY WRITE/OFFSET CHECK SWITCH 


In the SIMPLEX mode (neither DUP— nor DUP-+ is illuminated), by pushing this switch, the displayed 
VFO frequency is written into the selected memory channel (the memory channel number is displayed 
on the MEMORY CHANNEL DISPLAY). Each memory channel stores not only an operating frequency 
but also an offset frequency, offset direction and subaudible tone frequency (tone number). 

In the DUPLEX mode, while holding this switch, the receive frequency changes to the offset transmit 
frequency. Thus the repeater input frequency may be checked. 


. OFFSET WRITE SWITCH 


While holding this switch, the offset frequency is displayed on the FREQUENCY DISPLAY. This offset 
frequency can be changed by pushing the —DUPLEX SWITCH, +DUPLEX SWITCH or 1MHz UP 
SWITCH. Each push of the -DUPLEX SWITCH, decreases the offset frequency 100kHz, the +DUPLEX 
SWITCH increases 100kHz and the 1MHz UP SWITCH increases 1MHz. 


. —DUPLEX SWITCH 


By pushing this switch, the set is in the duplex mode and the transmit frequency will be set 5.0MHz 
(IC-47E: 7.6MHz) below the receive frequency. This can be changed to any 100kHz step in-band 
frequency. To turn off the duplex, push this switch again. 


+DUPLEX SWITCH 


By pushing this switch, the set is in the duplex mode and the transmit frequency will be set 5.0MHz 
(IC-47E: 7.6MHz) above the receive frequency. This can be changed to any 100kHz step in-band 
frequency. To turn off the duplex, push this switch again. 


SPEECH SYNTHESIZER SWITCH 


Each push turns on the optional speech synthesizer which verbally announces the displayed frequency 
in English. 


PRIORITY SWITCH 


Turns the priority function ON and OFF. 

During a QSO or when receiving on a frequency with a VFO, if you would like to monitor your favorite 
frequency or a calling frequency, select the memory channel number containing that frequency, and 
push the PRIORITY SWITCH. The receiving frequency will go to the channel for a moment every five 
seconds. 

When receiving on a frequency with a memory channel, by pushing the PRIORITY SWITCH, the 
receiving frequency will go to the VFO frequency previously set for a moment every five seconds. 


SQUELCH CONTROL 


Turning this control clockwise sets the squelch threshold higher. To turn OFF the squelch function, turn 
this control completely counterclockwise. 


VOLUME CONTROL and POWER SWITCH 


When the control is turned completely counterclockwise, the power is OFF. By turning the control 
clockwise beyond the “click”, the unit is turned ON and the audio level increases by further rotating it 
clockwise. 


MIC CONNECTOR 


Connect the supplied microphone to this jack. 


RF POWER SWITCH 


Selects the RF output power HIGH or LOW. When the switch is out, the output power is HIGH, 25 watts. 
When the switch is pushed in, the output power is LOW, 5 watts. 
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17. 


TONE SELECT SWITCH (IC-47A) 


While holding this switch, the subaudible tone number is displayed on the FREQUENCY DISPLAY and 
the TONE INDICATOR is illuminated, and by turning the TUNING CONTROL, the tone number can be 
changed. 


TONE SWITCH (IC-47E) 


When the optional CTCSS unit is installed, by pushing this switch, the CTCSS unit will be activated, 
and a specified subaudible tone can be transmitted in the duplex mode. 


18. FREQUENCY DISPLAY 
The four large 7 segment LED’s represent the digits between 10MHz and 10kHz and small “50” for 5kHz 
of the operating frequency. (IC-47E also shows “25” for 2.5kHz and “75” for 7.5kHz.) The frequency 
indicated is the carrier frequency. 
19. MEMORY CHANNEL DISPLAY 
Shows that the set is in the memory channel mode or not, and the selected memory channel number. 
When the set is in the memory channel mode, the letter “M” is displayed here. 
20. S/RF METER 
Indicates S-unit and RF output level with seven LED’s in line. The numbers on the S-meter represent S1 
through S9 and 60dB over S9. The RF output level meter functions only as a relative output meter and 
does not indicate the wattage. These functions are switched automatically when T/R switching is made. 
21. VFO INDICATOR 
When the VFO A is selected, this indicator illuminates. 
22. RECEIVE INDICATOR 
lIluminates when the squelch is opened in the receive mode. 
23. TRANSMIT INDICATOR 
IIluminates in the transmit mode. 
24. DUPLEX INDICATOR 
IIluminates when the set is in the duplex mode. “DUP—” shows the transmit frequency will be below 
the receive frequency, and “DUP+” shows the transmit frequency will be above the receive frequency. 
25. PRIORITY INDICATOR 
The indicator lights when the function is activated. 
26. TONE INDICATOR (IC-47A only) 
IIluminates when the subaudible tone encoder is activated. When the selected tone number is “00”, the 
tone encoder is turned off and this indicator does not illuminate. 
REAR PANEL 


@ EXTERNAL SPEAKER JACK 


@ POWER CONNECTOR 


@ ANTENNA CONNECTOR 
2-3 
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27. 


28. 


ra: F 


EXTERNAL SPEAKER JACK 


When an external speaker is used, connect it to this jack. Use a speaker with an impedance of 4 ~ 8 
ohms. When the external speaker is connected, the built-in speaker does not function. 


ANTENNA CONNECTOR 


This is used to connect an antenna to the set. The connector’s impedance is 50 ohms and it mates with 
an N (UG-21/U) connector. 


POWER CONNECTOR 


Connect the supplied power cord to this connector. 


UNDER THE ACCESS COVER 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


CPU RESET SWITCH 


@) SCAN-STOP TIMER SWITCH 


@ VFO-SCAN MODE SWITCH 


PREAMP SWITCH 


@) SCAN-STOP FUNCTION SWITCH 


@) SCAN-STOP INTERVAL SWITCH 


AlICOM) UHF FM TRANSCEIVER 


@) SCAN SPEED SWITCH 


CPU RESET SWITCH 


Resets the CPU into the initial condition. If the CPU seems to malfunction, push this switch while the 
power is ON, and the CPU will be reset. 


SCAN SPEED SWITCH 


Switches the scanning speed in any scan mode. Place the switch to the desired speed; “FAST” or 
“SLOW”. 


SCAN-STOP TIMER SWITCH 


Switches the scan-stop interval function ON and OFF. 


SCAN-STOP INTERVAL SWITCH 


Switches the interval of the scan auto-stopping time. Place the switch to the desired interval; “LONG” 
for about 9 seconds or “SHORT” for about 3 seconds. 


VFO-SCAN MODE SWITCH 


Switches the VFO-scan function to either the programmed scan (PS) or the full range scan (FS). 


SCAN-STOP FUNCTION SWITCH 


Switches the scan-stop function to either stop on a busy channel or stop on an empty channel. 


PREAMP SWITCH 


Switches an external preamplifier such as optional mast-mounting preamplifier, |C-AG1, ON and OFF. 
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SECTION 3 CIRCUIT DESCRIPTION 


3-1 RECEIVER CIRCUITS 
3-1-1 LOW-PASS FILTER AND ANTENNA SWITCHING CIRCUIT 


An incoming signal from the antenna connector is first fed to the Low-pass Filter consisting of C19 ~ C21, 
L4 and L5, and the high-pass filter consisting of C16 ~ C18 and L3 in the PA unit (RF Power Amplifier unit), 
and applied to the Antenna Switching Circuit consisting of D1 and D3. Switching diodes D1 and D2 turn 
OFF when in the receive mode and provide isolation from the transmitter. The incoming signal passes to 
the RF amplifier on the RF board. 


3-1-2 RF AMPLIFIER AND FIRST MIXER 


The signal from the switching circuit is fed to the RF amplifier Q1 and Q2 via the antenna tuning coil L1. 
The amplified signal passes to gate 1 of the first Mixer Q3 through the tuning circuits L2 ~ L5. Those 
circuits reduce interference and intermodulation from out-of-band signals. 

The PLL (Phase Locked Loop) circuit supplies a local oscillator signal to gate 2 of Q3 to convert the RF 
signal into the first IF (21.8MHz). This produced signal passes to the IF circuit from the drain of Q3. 


3-1-3 IF CIRCUIT 


The first IF signal from Q3 is fed into the matched-pair crystal filter Fl1. The filtered signal passes to IF 
amplifier Q4. After, IC1 receives the amplified IF signal. 

IC1 consists of a local oscillator, mixer, limiter amplifier, FM-demodulator, active filter and Squelch circuit. 
IC1 generates the 21.345MHz second local oscillator frequency. This signal and the first IF signal are 
mixed to produce the 455kHz second IF. The second IF exits from IC1 pin 3 and passes to a highly 
selective external ceramic filter FI2. The filtered signal feeds back to IC1 pin 5 to be amplified and 
demodulated. The signal from the limiter amplifier passes internally to the demodulator, as well as to pin 
7 which loops to pin 8 through the resonator crystal X2. The demodulated signal exits from IC1 pin 9. 


3-1-4 AF AMPLIFIER, SQUELCH CIRCUIT AND RF METER CIRCUIT 


The demodulated signal from IC1 pin 9 is fed to an integrating circuit (R29 and C80) to provide 6dB/octave 
de-emphasis. The de-emphasized signal is fed to the pre-amplifiers Q10 and Q11, and the AF amplifier IC4 
via the VOLUME control. IC4 supplies sufficient drive for the speaker. Noise components from IC1 pin 9 
feed through C37 and the SQUELCH control, and back to the IC1 active filter. This circuit filters the 20kHz 
noise signal and outputs it to pin 11. D4 rectifies the noise signal. The rectified DC voltage is fed to O5. 
When Q6 is turned ON by the noise signal, the audio pre-amplifier Q10 cuts OFF since the base bias drops 
to zero volts. |C2a and b prevents malfunction of the SQUELCH circuit from adjacent channel signals. A 
sample of the second IF signal is fed into the meter amplifier IC6 and rectified by D9. This DC voltage is 
decoded by IC1 to drive the LED meter circuit in the Display unit. 


3-2, TRANSMITTER CIRCUITS 
3-2-1 MIC AMPLIFIER CIRCUIT 


The microphone signal is fed into the amplifier Q12 on the Main board. This amplifier has a 6dB/octave 
response between 300Hz and 3kHz due to C110 and R83. IC7a is a limiter amplifier with R88 for gain 
adjustment. The rectangular waveform at the limiter amplifier output contains many harmonics. The 
harmonics which are 3kHz or higher are eliminated by the active low-pass filter IC7b. This filtered audio 
signal modulates the frequency of the VCO (Voltage Controlled Oscillator) to produce an FM signal. R94 is 
a variable resistor for adjusting the deviation. 


3-2-2 MULTIPLIER AND DRIVER CIRCUITS 


The VCO oscillates at one-half of the transmit frequency. Multiplier Q214 doubles the VCO signal to obtain 
the transmit frequency. This signal feeds through band-pass filter L209 into the driver amplifier Q8, and 
Q7 and Q6 on the Main board. The driver amplifies it to a suitable level for the power amplifier. 


3-2-3 POWER AMPLIFIER CIRCUIT 


The signal from the driver on the Main board is amplified by IC1 on the PA board to obtain 25 watts RF 
output. IC1 is a hybrid IC consisting of a two-stage RF power amplifier. The output signal of IC1 is fed to 
the antenna terminal through the T/R switching diode D1, the high-pass filter and the low-pass filter. 
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3-2-4 ALC (Automatic Level Control) AND RF POWER METER CIRCUITS 


This circuit stabilizes the output power, even when the power supply voltage or the antenna load is 
fluctuating. The variation of the current of the power amplifier at R1 and R2 is amplified by the differential 
amplifier |C3 on the Main board. The output voltage is fed to Q1. Q1 controls the current to the module’s 
driver stage to maintain constant RF power. The output power can be adjusted by R74 (High power 
position) and R71 (Low power position). A sample of the RF output power is fed to D2 and rectified, then 
fed to the indicator driver IC through the level adjust resistor R63. 


3-3 VOLTAGE REGULATION AND RECEIVE-TRANSMIT SWITCH CIRCUITS 


IC5 is a voltage regulator which has three regulators and a receive-transmit control terminal. A high level 
voltage applied to the control terminal pin 5 causes 8 volts to feed to the receive circuit from pin 6. In the 
transmit mode, the voltage at the control terminal is changed to zero volts, in which case, 8 volts feeds to 
the transmit circuit from pin 8. Pin 1 is the common output of the 8 volt regulator. Simultaneously, Q9 
turns ON which supplies +8 volts to the driver amplifier circuit. 


3-4 PLL (Phase Locked Loop) CIRCUIT 


The PLL of this transceiver is a down-mixed loop that generates a frequency which is one-half of the 
required frequency, and it is shifted in 5kHz steps. 
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PLL circuit block diagram 


OFFSET 
CONTROL 


Q201, 202, 203 


Bat) . oo r ive . ee 


‘ 


‘ 
ye + “dy 


ah ea FIO TM WOR AA 


n a 
ae 


ai ‘bug stn mtg air I wpetioy vege ‘yerwey we) venetw Neve 
lsiinowyinb att yo Lottiqnné 2h SA ine ‘Aw Tani: wet ha raisin 

Fanttiste ah felt ot ysis ere aiines TL 3s) oF bat eapatiov {yao siT , bagi 
weg pik) oR va beteuibe od 89 TOWOR Jango | ett sewoq 4A pberececn 
yest heated ioe Tl at b bat q! 7Wag ‘ative ‘an aa) So wegen A. odie 
: EAA yoriaer feuie lave! ott aan ase 


a ; 
\ = £ , f * ‘t hire 


eri JORIS Motiwe TIM2MART- avisdan aun norrasuDaR 


evel sigitt A. farinn a! lovines Terensy-ae fener a bed eatiipey wert ded ‘Holi roselug@rseRElioh We Wiad 
ont ri Bh nig mort tuate svieass ont oP bast at athow ’S aeenee @ akg Ibnietisl lotnod ofl ot bailey af 

oy etna? atlov B see ee Aa "i aver our. 3  bogrrset yt lgeaiert wm lenigeiay wut nfepetion adi BOOT: un 
ars ulainnnett 12’ sotptuger tow os rite : rua PaCrerreya. ot ar nr 8 mg rent suai: aL 


surgi His naika Yavin gif of ‘efioy ee ailaque titty a 


rE 
j - f a z . ; 31 


cs ~ ae pane Lae rie i cn a 


= Fr he 
6ri-f tw YOUR IeT A" OAse anton tarts Oust eat mivesty he aie NY ae te sa onl 
‘ “ : siyate st} he it ativie a brs Nem aupeyt erinen! 


: | ‘ 

151) belek eae Enniktipclmaapedt EU Rghiiielte suis bemused ipsaali a! 
+y i haa Pek: ri e: ul age 
oer ~ saconeencamhs } \ 7 “ i A 

5 i we Ss 
- — . “ “ - Oe nes oe a 


tei roe 


s ’ = \ ii iW 
Pp + = pad out 
= oh ny = 
™ i Be 
“ mor : ; 
mie vA } VARA ncaa c 
' F 
Ps shee an | :. 7 "Tks 
¥, 
; Y LOW tecrash bin! 4 5 211 F ppteenanlineile 
: . i) ; j ; t i ¥ 
~ rus H as 
, = : Ae: : SO. | a3 
We Ue be) oad: beh) Re Bel a? ( 
“ Parry : =" ae at Ad i ary mTse = 
ae ; G:9 3 ; b PRET SITY | yl 
a } iY 47 | 
t 


! 

t 

' 
nnasaeing) 


‘i 3 | i 
: ‘s : 
H | 
+ ale 
, ae _ te, AR . v6 ham eeeiy 
: : fy ee 
CMPE | ee Ea ae -} { 
ATR foe | OR TT i 
: a any" ‘ ; | ' ; 
een ah aasah OES baun-doer widegginds nid | Setchenies nbllieeieca niin ae 
iG ; hie at f octmabaey OCT erat 
fein hy | snigae me? GUY aay £2 
H Aty d een CCT} 
seve AXK 1 wean 205 CXR) | 
' es eee is 
‘ i H y ‘ 
petits aan taled : | 
; (lark | seyeuce 4 ADJ 
fy ALAM | -FSJEUC 4 ~ : 
a ae ais 
ati a, | — va s y 
© 7 i 
| | 
pee 
, . " | 
) 286 ATX 7 i win! at i Sy 
| oO r ree Pye oh Ti5F page 
yn 
ile 
el we i Ah epery 
‘ i % = i 
4 
ze th 


3-4-1 LOCAL OSCILLATOR CIRCUIT 


The local oscillator contains two crystal units for receive and transmit. In the transmit mode, D209 
receives a high level voltage from the logic circuit. This voltage turns Q204 OFF then 0205 ON. Q205 
forward biases D211 which reverse biases D212. The frequency of this oscillator is determined by L201, 
C201, C202 and the capacitance of the varactor diode D207. The offset frequency is determined by the 
capacitance of D207. The relation is shown in Fig 1. In the receive mode, X202 is selected by the same 
method. 0206 oscillates with crystal X201 or X202 and the tripled frequency feeds through the resonant 
circuits L203 ~ L205 into the PLL mixer (Q208). 


(EXAMPLE) Transmit frequency 435.0000MHz (offset OkHz) 


C201 L201 X201 


t-owr—0t—o 


C201 L201 X201 


= 
Cd | C202 


Transmit frequency 435.0125MHz (offset 2.5kHz) 


R215 


Transmit frequency 435.0250MHz (offset 5.0kHz) 
lw Sto 


Fig. 1 PLL local oscillator 


3-4-2 MIXER, LOW-PASS FILTER AND AMPLIFIER CIRCUITS 


The output signal from the local oscillator circuit and the VCO signal from buffer amplifier Q213 combine 
in mixer Q208. The low-pass circuit of L206, C219 and C220 filters the output signal from Q208, and passes 
only the difference frequency produced by the mixer to Q209 for amplification to the correct drive level for 
the programmable divider. 


3-4-3 REFERENCE FREQUENCY GENERATOR, PROGRAMMABLE DIVIDER, PHASE DETECTOR AND 
LOOP FILTER CIRCUITS 


IC1 consists of the reference frequency generator, programmable divider and phase detector. The 
reference frequency generator oscillates at 2.56MHz, which is divided by 512. The resulting 5kHz reference 
frequency passes to the phase detector. The input signal at pin 12 of IC1 from the PLL mixer is divided by 
the “N” number. The programmable divider is also called the 1/N counter. 

The relation between the “N” and the display frequency is as follows; 
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Display frequency 


Input frequency to 


CPU 


Pin 12 “N" (NOTE 1) Fin/”N” 

F (MHz) Fin=F/2—Flocal Output data 

430.00 5.535 1000 1107 

430.01 5.540 1001 1108 

434.99 8.030 1499 1606 IC-47E #04 
IC-47A #07 


435.00 
435.01 


8.035 
8.040 


1500 
1501 


1607 
1608 


(Fo: 209.465MHz) 


439.00 10.035 1900 2007 


Input frequency to 
Pin 12 
Fin=F/2—Flocal 


CPU 
Output data 


Display frequency 


F (MHz) N” (NOTE 1) 


Fin/“N” 


440.00 
440.01 


5.535 
5.540 


1000 
1001 


1107 
1108 


IC-47A #05 


1606 (Fio: 214.465MHz) 
1607 


1608 


1499 
1500 
1501 


8.030 
8.035 
8.040 


444.99 
445.00 
445.01 


449.00 


10.035 1900 2007 


NOTE 1) IC201 has a +107 offset number, therefore, this number is bigger than the “N” by 107. 


The frequency data is output from DO ~ D3 of the CPU to IC201 (terminals A ~ D) of the PLL. At the same 
time, the digital data to the PLL is output from ADO ~ AD3 of the CPU and input to T1 ~ T4 of PLL IC. Load 
pulses are consecutively sent from PL2 of the CPU, and data is selected according to its timing as shown 
in the chart below: 


EXAMPLE: Display frequency: 435.27MHz (IC-47E #04, IC-47A #07) 
445.27MHz (IC-47A #05) 


CPU data: 1527 


*Note (2) 
4 5 (MHz) 
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Note (2). All High data (A ~ D) means exceptionally 1 and initialization. 
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The digital phase detector in IC201 detects the phase difference of the programmable divider output and 
the reference frequency, and proportionately puts out a positive/negative pulse stream at pin 16. If there is 
a phase difference between the two input signals, pin 18 changes to ground level. The loop filter, 
consisting of R253, R256, R257, C244 and C245, converts the pulse stream from pin 16 into a DC voltage 
and determines the response time of the whole loop. When the frequency deviation of the VCO is very 
large, R256 is shunted to increase the response time of Q211 and Q212. The output signal is fed to 
varactor diode D1 of the VCO circuit as the control for the VCO frequency. 


3-4-4 VCO AND FM MODULATION CIRCUITS 


The VCO is a Clapp oscillator circuit, and oscillates in the 200 ~ 220MHz range. The frequency is 
controlled by the DC voltage from the loop filter. The D2 anode receives a positive voltage via R3 when 
the radio is in the receive mode. Then, D2 turns ON and inserts C7. Thus, the free-run frequency of the 
VCO decreases. In the transmit mode, D3 turns OFF. Thus, the free-run frequency of the VCO increases. 
The audio signal from the microphone is fed to the gate of Q1 to produce an FM signal. The VCO signal is 
amplified and doubled by 0214 and fed to the driver amplifier. 


3-5 LOGIC CIRCUITS 


This unit controls the frequency display, the operating mode display, etc., and is designed for high speed 
operation using a CMOS 4-bit CPU. 


3-5-1 CPU 


IC6 is the CPU. X IN and X OUT are the clock terminals for this CPU; input and output respectively for the 
5MHz ceramic crystal oscillator. The CPU has other input and output ports with each having a specific 
function: 


MICROPROCESSOR (IC6) EXPLANATION 


Function Function 


Not connected Memory/VFO output 
Not connected Mute signal output 
Not connected Reset signal output 
Digit data output (10kHz) Not connected 
Digit data output (100kHz) Data input (BCD 1) 
Digit data output (1MHz) Data input (BCD 2) 
Digit data output (10MHz) Data input (BCD 4) 
Digit data output (Memo. ch.) Data input (BCD 8) 
Data output (BCD 1) GND 

Data output (BCD 2) Clock 

Data output (BCD 4) Clock 

Data output (BCD 8) Reset signal input 
Initial data input (BCD 1) Hold signal input 
Initial data input (BCD 2) Scan S/S output 
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Initial data input (BCD 4) Display latch output 


Initial data input (BCD 8) Rotary encoder signal input 
Address data output (BCD 1) Data latch output 

Address data output (BCD 2) Not connected 

Address data output (BCD 4) PLL load output 

Address data output (BCD 8) Not connected 

GND ! +5V input 


3-5-2 CPU CONTROL CIRCUIT 


AO ~ A3 are the CPU data input terminals. To increase the number of available functions from the CPU, 
the outputs DO ~ D3 pass to IC7 where YO ~ Y9 are generated and fed back to AO ~ A3 through the matrix 
circuit consisting of transistors and diodes. 
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@ YO — AO (Up/Down) (IC4a, D3) 


When this flow occurs, the operating frequency is increased by the pulse stream from the rotary encoder. 
When this flow does not occur the operating frequency is decreased. 


@ Y1— AO and A2 (Mode FM) (D33, D34) 


This flow occurs when the mode is set to FM. The display shows the carrier frequency. 


@® Y1— A3 (Scan Start/Stop) (S/S Switch) 


In the VFO mode, when the S/S switch is pressed, the operating frequency scans between frequencies 
written into memory channels 0 and 1. In the memory mode, the operating frequency scans through the 
memory channels. 


@ Y3 —A1 (VFO A/B) (A/B Switch) 


This flow occurs when the A/B switch is set to “B” position, and the unit operates at the frequency stored 
by “B” VFO. When the A/B switch is set to “A” position, the Y3 signal is not fed to AO, and the unit 
operates at the frequency stored by “A” VFO. 


© Y3 — A1 (Memory Read) (Q8, Q9) 


This flow occurs when the VFO/MEMORY switch is pushed, and the operating mode is changed 
alternately between VFO and MEMORY CHANNEL operation. 


© Y3 — A2 (Mode Selector) (Q6, D7) 


In the VFO mode, the data from the rotary encoder (tuning control) is fed into the “INT1” terminal of the 
CPU as frequency data. When the Y3 signal is not fed to A2, the data fed into “INT1” becomes memory 
channel data. 


@ Y4— AO ~ A3 (Tuning Rate (TS) Switch) 


This flow occurs when terminals AO ~ A3 are programmed as in the table shown below, and the 
operating frequency shifts upwards or downwards at the indicated rate when the tuning control is rotated. 
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Stepping frequency AO 


1kHz 
10Hz 
100Hz 
20Hz 
5kHz 
15kHz 
20kHz 
12.5kHz 
10kHz 
25kHz 
40kHz 
150kHz 
75kHz 
1MHz 
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When the switch is pushed, Y4 is connected to A2 (IC-47E: to AO, A1 and A2), and the frequency changes 
in 5kHz (12.5kHz) steps when turning the tuning control. When the switch is set to the out position, Y4 is 
connected to AO and A3, and the frequency changes in 25kHz steps. 

Y5 — AO (—Duplex) (Q22, Q25, D27) 

This flow occurs when the OFFSET switch is set at DUP—, and the transmit frequency becomes lower than 
the receive frequency by an amount equal to the programmed offset frequency. 

@© Y5 — A1 (+Duplex) (Q21, 25, D26) 

This flow occurs when the OFFSET switch is set at DUP+, and the transmit frequency becomes higher 
than the receive frequency by an amount equal to the programmed offset frequency. 

Y1 — A3 (SEND) (Q14, D14) 


This flow occurs when the PTT switch is pushed, and the CPU is in transmit mode. 


@ Y6 — AO (Offset Write) (023, D28) 


This flow occurs when the OW switch is pushed, and the CPU is in the Offset Write mode. 


@ Y6 — A1 ~ A3 (Offset Frequency Set) (019, Q20, 024) 


While the OW function is activated, pushing the DUP—, DUP+ or 1M UP switch programs the offset 
frequency as shown in the table below. 


Offset Frequency 


+ 1MHz 
+ 10MHz 
+ 


100kHz 
SIME Z 
— 10MHz 
— 100kHz 


@ Y7 — AO (Program Scan) (D36, R61) 

This flow occurs when the S/S switch is pressed, and the operating frequency scans between frequencies 
written into memory channels 1 and 2. When the VFO-SCAN mode switch on the logic board is turned off, 
the operating frequency scans the entire band after the S/S switch is pressed. 

Y7 — A1 (Memory Scan) (D35, R62) 


When this flow occurs, the operating frequency scans through the memory channels. 


- cc i jolie Ce aoe ST eee 
v AA Aor 

0 $5) 4a 
0 


ee 


e+ + ae 


2 = 

— «+ 

3 : 7 

sap ¢ ~<a 
eo. 

o 


os o-— 


na FVD en of Sree (GA nie PA on eh a} SA oY batiegenes #1 bY gehen wt enti, carp oy 
: satin get newt boi rt Dili? Seif gyrrignat aatw Aeeciae ASPB SH) 
acute st CS Mietyeuarte Ye oreupett art bre ee bre OA pi 


) : gall sa ) tect eso s80) pnviag—) ma 3 
oh we ose ys gupe! Sirta snare welt bets LC) te Soe al eathians: TI2390 ht ner awe Well 
Mawpet? leatio barter ip writ OF Veep anita ie voremmet evict 


= - 3] ee = - y 


| | fase 280 hy Hace a #7 | 
anteclet Jes nosed warsubat Hrenat ett bow : P ez ug $e. tg a ratiwe T3 WIA ani preciw eeuace wel 
ym en pe treatin Homans werq wet nt lang DS INHONNS (6 Lu Naren diinoen 4 


| taco £20 (oti soe} O- rv 
horn ech W setters av at US; ") ivett Cops gh bants ui} mh thodiwe WAC) anit vor erie 


ie " Abe (ME BSD et) 0a vanes hon AR thnih a 
art) arrtinrgcia Motive ay Me 1 Ua, aus Fi etiug betevitos si roedhtomnant wig yh 
il iiio® tee swat shet oe ni wee 


2 amare ommehornninnty semeerers ernie - 
A tA ha | yooaupart rath 
; ‘ aah e ee ee et eet ee 
sve 0 a iP IEE ti 
Q Pa 2) . e bas SHIMO/- 7 - 
; wien * 


: a 0 
iy, 0 : 
P j f 7 
= ' a , : is 
u Sah - : f HY bb 
o v Pah ee ad 5 a Ge ris et | 


asluneupert neowted eraag yore online wt ‘arid Jpooneng 0h rote 2 
Hot onrut erbraed sipol ee ne on puatopetmnigsAdpeeancstd Falagi Le 


» 


@ Y8 — AO (Memory Write) (015, D15) 

This flow occurs when the MW switch is pushed. The operating frequency, duplex/simplex mode, offset 
frequency and subaudible tone frequency are stored in the CPU memory. 

Y8 — A2 (Scan stop by SQL) (Q26, D30) 

This flow occurs when scanning is halted by a signal opening the squelch. The flow stops when the scan 
resumes. 

@ Y9 — AO (Busy) (028, D32) 

This flow occurs when the speech synthesizer (optional unit) functions, indicating the CPU is busy. The 


CPU does not accept any data at this time. 


Y9 — A1 (Start) (Speech Switch) 


This flow occurs when the SPEECH switch is pushed, and the speech synthesizer starts to function. 


Y9 — A2 (Tone) (Tone switch) 


This flow occurs when the TONE switch is pushed, and the tone generator starts to function. 


@ YO ~ Y3 — BO ~ B3 (Duplex Offset Frequency) 


The initial offset frequency is determined by the location of diodes on the Matrix board. This programmed 
offset frequency is used when the power supply is first applied to the transceiver, or after the CPU is reset. 
The factory programming is 600kHz. 


@ Y5 — BO ~ B3 (Scanning Speed) 


Diodes placed on the Matrix board determine the scanning speed as shown below. 
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Scanning speed 


40m sec. 
60m sec. 
80m sec. 
100m sec. 
200m sec. 
300m sec. 
400m sec. 
500m sec. 
600m sec. 
700m sec. 
800m sec. 
900m sec. 
1.0sec. 
1.2sec. 
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1.6sec. 


@ Y6 — B3 (Selector) 
This signal’s purpose is to select the information as described in @ or the information in @ and @) below. 
@ Y7 — BO ~ B3 (Frequency Coverage) 


This is a matrix used to determine the frequency coverage. 


Range (MHz) 


430.000 ~ 439.999 
432.000 ~ 433.499 
430.000 ~ 449.999 
432.000 ~ 437.999 
NOTE 


NOTE) This is to select the information as described in @ or the information in @ and @ below. 
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@ Y8 — BO ~ B3 (MHz Digit) 


This matrix is to determine the value of the MHz digit on the display. 
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Display number 


1 
2 
3 
4 
5 
6 
i 
8 
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@ Y9 — BO, Y10, Y11 — BO ~ B3 (Low Edge Frequency) 


This matrix is to determine the low edge of the coverage. 


@ Y13, Y14 — BO ~ B3 (High Edge Frequency) 


This matrix is to determine the high edge of the coverage. 


3-5-3 CLOCK PULSE GENERATOR CIRCUIT 


The clock pulses for changing the frequency are generated by a rotary encoder which is connected 
directly to the shaft of the tuning control. The rotary encoder supplies two signals which are 90 degrees 
out of phase. The relation between these two signals, YO, AO and INT1 are shown below; 


\ 
YO + S1— AO a od cae Sa ee rr 


$2 —> INT1 Ta re a= oh 


FUNCTION DOWN COUNT UP COUNT 


The CPU counts the leading edge of S2 and, at the same time, determines the tuning direction with the AO 
level. In the memory mode, the MSE matrix switch is closed by 06 and D7, and the memory channels are 
scanned by these two pulse streams. 


3-5-4 MIC UP/DOWN (MUD) CONTROL CIRCUIT 


When the UP switch on the microphone is pressed, the MUD terminal is grounded (OV) and the 
multivibrator, consisting of IC2c and IC2d, starts oscillating. This signal is fed to “INT1”. The ground 
voltage is applied to R43, Q18 is turned OFF and Pin © of IC4 is “HW” level. Thus, YO is connected to AO. 
The CPU counts the multivibrator pulses while shifting the operating frequency upwards. When the 
DOWN switch is pressed, the MUD terminal is grounded through a 470 ohm resistor installed inside the 
microphone. : 

The voltage divided by R40 and the 470 ohm resistor, about 1.9V, is applied to R43. Q18 turns ON, and the 
CPU counts the multivibrator pulses while shifting the operating frequency downwards. 


3-5-5 SCANNING CONTROL CIRCUIT 


The squelch signal from the Main unit is fed to the Schmitt trigger circuit consisting of IC3b and IC3c. This 
circuit controls Q26, which turns the SOL (Y8 > A2) circuit ON or OFF. Thus, the scanning is stopped (or 
started). 


3-5-6 SCAN CIRCUIT 


In the memory scan mode, the flow (Y7 — A1) occurs through R62 and D36. At the same time, 029 is 
turned ON by the “H” level at the MR terminal, and the flow (Y7 — AO) does not occur. Thus, the program 
scan does not function. In the program scan mode, MR is “L” level, so the flow (Y7 > A1) does not occur, 
but the flow (Y7 — AO) does. 
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3-5-7 PRIORITY CIRCUIT 


IC1b is latched by the priority switch, which controls the oscillator consisting of |C2a, and |C2b. The output 
signal from the oscillator is shaped by IC3a, and is fed to the CPU INPUT MATRIX circuit (Y3 — A1). The 
memory and VFO frequencies are changed alternately by the signal. 


3-5-8 PTT CIRCUIT 


Q12 turns ON when the PTT switch is pressed. The voltage at the collector is ground level. This voltage is 
fed to the Main and PLL boards to select the transmit mode. At the same time, Q14 connects the SEND 
(Y5 —> A3) circuit to the CPU to place it in the transmit mode. 


3-5-9 TONE GENERATOR CIRCUIT 


IC13 is the tone generator which has its frequency controlled by crystal X2. Pushing the TONE switch, 
causes the frequency display to show a tone number instead of the operating frequency. While holding 
the TONE switch, rotating the tuning control changes the tone number. The required subaudible tone 
frequencies can be set by selecting the correct tone numbers. 


Tone No. | Frequency | Tone No. Frequency | Tone No. Frequency 
67.0Hz 22 | 141.3Hz 43 900.0Hz 
FS) 23 146.2 44 1000.0 
74.4 24 151.4 45 1600.0 
77.0 25 156.7 46 1700.0 
79.7 26 162.2 47 1750.0 
82.5 27 167.9 48 1800.0 
85.4 28 173.8 49 1300.0 
88.5 29 179.9 50 2000.0 
91.5 30 186.2 51 2200.0 
94.8 31 192.8 52 2975.0 
97.4 32 203.5 53 2550.0 

100.0 33 210.7 54 2295.0 

103.5 34 218.1 55 2125.0 

107.2 35 22507, 56 

110.9 36 233.6 57 

114.8 37 241.8 58 

118.8 38 250.3 59 

123.0 39 500.0 60 

27-33 40 600.0 61 

131.8 4) 700.0 62 

136.5 42 800.0 63 


omen oauw»r Wn = 


3-5-10 VOLTAGE REGULATOR AND MEMORY BACKUP CIRCUITS 


The supply voltage is regulated to 6.2V by IC5, and is divided into three parts designated M, S and D 
supplies. These supplies and the backup battery are distributed to the necessary circuits. 


Conditions 


Connected 


Power supply code 
Not Connected 


ON 


Power switch 


NOTE) O: State of function 


While the power switch is turned on, a 6.2V regulated voltage is applied to the CPU. Thus the CPU works 
normally. When this regulated voltage drops or the power switch is turned off, the CPU enters the HALT 
condition. At this time, the CPU stops its clock oscillation and all functions. However, a 3V memory 
backup voltage from the backup battery BT1 is applied to the CPU through D41, and the CPU stores all 
current data such as the operating frequency and all memorized channels. Under normal conditions, the 
backup battery has a life of more than 5 years. 
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SECTION 6 MECHANICAL PARTS AND DISASSEMBLY 


6 - 1 FRAME DISASSEMBLY 


1. Remove the top cover (4 screws 
@). 

2. Remove the bottom cover (4 
screws ©). 

3. Remove the speaker connector. 

4. Remove the front-panel knobs. 
Remove the TUNING CONTROL 
knob screws © by using a hex- 
agonal wrench. 

5. Remove the four front panel 
frame screws @, and then re- 
move the entire front panel 
frame. 


SET SCREW 


HEAT SINK 


20193 
LOGIC UNIT 


SWITCH COVER 


TOP COVER 
30373 


ey : 
'Y PA UNIT COVER 
42591 Re 
MAIN UNIT 
(PLL/VCO) : 


SPEAKER 


30375 
CONNECTOR | 
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6 - 2 FRONT PANEL DISASSEMBLY 


M/VFO SWITCH SPH222A 
A/B SWITCH SPH221A 
S/S SWITCH SPH222A 

TS SWITCH SPH221A 

1M UP SWITCH SPH222A 
MW SWITCH SPH222A 


S/S BUTTON K33(G) 
A/B BUTTON K32(O) 
M/VFO BUTTON K32(G) 
TS BUTTON K33(O) 


DISP. PCB B-845B 


LED DISP. LS054-E #04 
LS054-J #05, 07 


1M UP BUTTON K34(G) 
MW BUTTON K34(G) 


SD M2.6 x 4 Round 


ROTARY ENCODER EWT-XCCS2025B 
VOL/POWER SW. K09111 10KA 
SQL CONTROL K0921F20 10KB x 2 


U SD) M2.6 x 4 Round 
Z| foes 
IP DB SS SW. PCB B-846A 


+ QR 
- . <I TONE SWITCH SPH221A #04 
ie Pa SPH222A #05, 07 
ea HI/LO SWITCH SPH221A 
Y+e- B Hi/LO BUTTON K32(0) 
2 TONE BUTTON K32(0) #04 


M2.6x4 


K32(G) #05, 07 
Countersunk-Head 


a ts 


SS Sn MIC CONNECTOR FM-214-SSSIP} 


VR.PCB B-847A 


SUB-CHASSIS 
30371 
NOTE @ OW SWITCH HKW0269-01-200 
DUP— SWITCH HKW0269-01-200 
DUP+ SWITCH HKW0269-01-200 
SPEECH SWITCH HKW0269-01-200 
PRIO SWITCH HKW0269-01-200 
@ SWITCH NAME PLATE C-01246-42570 
@ FRONT PLATE C-01216-30361 
@ FRONT GLASS G-01241-42569 


TUNING CONTROL KNOB N-78 
OW BUTTON K31(G) 

DUP— BUTTON K31(G) 

DUP+ BUTTON K31(G) 
SPEECH BUTTON K31(O 
VOL/SW KNOB N-77 

PRIO BUTTON K31(G) 

SOL KNOB N-77 


FRONT PANEL 
20191 
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6 - 3 CONNECTOR CONNECTIONS 


TOP VIEW BOTTOM VIEW 


PA UNIT 


P ia Per PLL UNIT 
5 eee P14 J3 
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SECTION 7 MAINTENANCE AND ADJUSTMENT 


7-1 PREPARATION BEFORE SERVICING 


1. Detach the power cord and turn off the power switch before performing any work on the radio. 


2. Do not short circuit components while making adjustments. 
3. Use an insulated tuning tool for all adjustments. 
4. Do not force any of the variable components. Tune them slowly and smoothly. 


5. Follow the instructions exactly. If an indicated result is not obtained, repeat the instruction until the 
correct result is obtained. 


6. Check the condition of connectors, solder joints and screws when adjustments are complete. Confirm 
that components do not touch each other. 


7. There are several versions of this radio. Adjustment procedures and results may differ for each 
version. Be certain to follow the correct procedure for the radio you have. 


8. Confirm defective operation of the radio first when checking an out-of-service unit. Verify that 
external sources do not cause the problem. 


9. Use the correct tools and test equipment. 
10. Remove the transceiver case as shown on Page 6—1 and Page 6-2. 
11. Attach a 13.8 volt DC external power source to the power cord. Be sure to check the polarity. 
12. For transmission problems, attach a dummy load to the antenna connector. For reception problems, 
attach an antenna or a signal generator to the antenna connector. Do not transmit into the signal 
generator. 


13. Recheck for the suspected malfuntion with the power switch on. 


14. Check the defective circuit. Measure the DC voltages of the collector, base and emitter of each 
transistor. 
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7-2 PLL ADJUSTMENT 
PLL/VCO UNIT 


INSTRUMENTS REQUIRED CONNECTIONS 
VOLTAGE REGULATED POWER SUPPLY 
: OUTPUT VOLTAGE DC 13.8V + 15% (1) VOLTAGE 
: CURRENT CAPACITY MORE THAN 7A REGULATED (5) RF POWER O08, Wag Sern ee 
POWER yes {to Oscilloscope) 
OSCILLOSCOPE SUPPLY 
: FREQUENCY RANGE DC ~ 10MHz 
: MEASURING RANGE 0.01 ~ 10V ‘2 | PLL Lock (VCO Free-Run 
32 oe C6, Frequency) Adjustment 
: FREQUENCY RANGE 0.1 ~ 470MHz (3) (2) Aid ae OE ee 
: ACCURACY BETTER THAN +1PPM FREQUENCY OSCILLOSCOPE 0 vet rae 2 
COUNTER + 

MULTIMETER ere at 
: MEASURIN ; cS 

GRANGE 50kQ/VOLT or BETTER 1 ped L204, | PLL Lock (LO Output) 

Oe eerememeg —— 1204 | gy 

RF POWER METER (TERMINATED TYPE) wee eee 


: MEASURING RANGE _ 50 watts (4) 

: FREQUENCY RANGE = 400 ~ 470MHz 

: IMPEDANCE 500 ig! ae 
: SWR: LESS THAN 1.1 


R248, PLL Lock Check point 
(to Oscilloscope) 


Adjustment 


Adjustment conditions 


Adjustment location 


Adjustment value 


PRELIMINARY 


@ Check the programmable 
divider input. 


@ Check the master oscillator 
frequency. 


Connect the oscilloscope to 
R248. 


Unstable or no wave- 
form indicates PLL 
failure. 


Connect the oscilloscope to 
crystal (X203). 


Check for a 2.56MHz 
signal. 


e@ Check IC and transistor 
voltages. 


Connect the multimeter to 
1C201, Q206 ~ 209, 


See voltage informa- 
tion in section 8. 


JK Oprq ——— 8.207, RX Offset Frea. Adj. (+5.0kHz) 


@ % 3 Hi “ b= % _ : . : t 
Nec) ON | a nn HEY Sites INO. = R205, RX Offset Freq. Adj. (+2.5kHz) 
2 on 6 r * ¢ > 8 La z coe Z e/a 


O213'— 215, O11) — 2 (VEO): 


© Set operating frequency: Connect the oscilloscope Maximum peak-to- 
434.9850MHz (IC-47E#04), (with a X10 probe) to R248. | peak value on the 
444.9950MHz (IC-47A#05), oscilloscope. 
434.9950MHz (IC-47A#07). 

@ Receive and transmit 
mode. Repeat this step 
several times. 


xu aE EE oe : R204, TX Offset Freq. Adj. (+7.5kHz) 
Bes R206, TX Offset Freq. Adj. (+5.0kHz) 


R208, TX Offset Freq. Adj. (+2.5kHz) 


L209, Frequency Check Point 
(to Frequency Counter) 


e Set operating frequency: Connect the multimeter to Reve L2 
439.9875MHz (IC-47E#04), R257. (TX mode) 
449.9950MHz (IC-47A#05), C6 
439.9950MHz (IC-47A#07). (RX mode) 

®@ Receive and transmit 
mode. Repeat this step 
several times. 


This PLL is locked under normal conditions. The voltage range is 0.5 ~ 6V. 
After changing the operating frequency to 430.00MHz (IC-47E#04, IC-47A#07) or 440.00MHz (IC-47A#05), check that the 


voltage at R257 is less than 5.5V. 


PLE E.O- . | @ Set operating frequency as PLL Connect the frequency coun- 
FREQUENCY follows: ter to L209. : 


IC-47E#04: 
435.0000MHz in TX mode, 435.0000MHz, 
434.9875MHz in TX mode, 434.9875MHz, 
434.9750MHz in TX mode, 434.9750MHz, 
434.9625MHz in TX mode, 434.9625MHz, 
435.0000MHz in RX mode, 413.2000MHz, 
434.9875MHz in RX mode, 413.1875MHz, 
434.9750MHz in RX mode, 413.1750MHz, 
434.9625MHz in RX mode. 413.1625MHz. 


IC-47A#05: 
445.0000MHz in TX mode, 445.0000MHz, 
444.9950MHz in TX mode, .| 444.9950MHz, 
445.0000MHz in RX mode, 423.2000MHz, 
444.9950MHz in RX mode. 423.1950MHz. 


IC-47A#07: 
435.0000MHz in TX mode, 435.0000MHz, 
434.9950MHz in TX mode, 434.9950MHz, 
435.0000MHz in RX mode, 413.2000MHz, 
434.9950MHz in RX mode. 413.1950MHz. 
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7-3 RECEIVER ADJUSTMENT 


INSTRUMENTS REQUIRED 


CONNECTIONS 


VOLTAGE REGULATED POWER SUPPLY 
: OUTPUT VOLTAGE DC13.8V + 15% 
: CURRENT CAPACITY MORE THAN 7A 


STANDARD SIGNAL GENERATOR (SSG.) 
: FREQUENCY RANGE 0.1 ~ 470MHz 
: OUTPUT VOLTAGE —20 ~ +90dB p (OdBu = 11:V) 


(3) AC MILLIVOLTMETER 
: MEASURING RANGE 0.001 ~ 3V 


(4) EXTERNAL SPEAKER 
: IMPEDANCE 


MULTIMETER 
: INPUT IMPEDANCE 


SWEEP GENERATOR 

: CENTER FREQUENCY 435MHz (IC-47E#04, 47A#07) 
445MHz (IC-47A#05) 

: SWEEP BANDWIDTH + 15MHz 

: OUTPUT IMPEDANCE 500 


OSCILLOSCOPE (with external synchronization) 
: MEASURING RANGE _ 0.01 ~ 10V 


DETECTOR (DET) 


80. 


50kO/VOLT OR BETTER 


OUTPUT 
(to oscilloscope) 


100K 


Adjustment Adjustment conditions Unit 


(5) 
MULTIMETER 


(7) 
OSCILLOSCOPE 


Adjustment location 


MAIN UNIT SIDE 


Adjustment value 


Unit 


(2) SSG. 


Adjustment 
Point 


PRELIMINARY 1. | e Check the sensitivity. (20dB 
noise quieting) 

e SQUELCH: CCW 

© No input to the ANTENNA 


CONNECTOR from the SSG. 


Bridge the AC millivoltmeter to 
the EXT SPEAKER jack. Con- 
nect the external speaker. 


| Full Scale. 


| VOLUME 


af. 


NOTE: Do not readjust the VOLUME after this step. 


2. | e Set the SSG to receive fre- 
quency. 


Connect the SSG to the 
ANTENNA CONNECTOR. 


20dB decrease in level. 


SSG level 


| NOTE: The SSG output voltage is the 20dB q 


uieting sensitivity. 
I 


3. | e Confirm the PLL works cor- 
rectly. 


See Section 7-2 PLL PRE- 
LIMINARY. 


4. | e Check the receive path con- MAIN 
tinuity. 
@ Set the SSG for an FM test 
signal with 1kHz modulation. 
e Use a 0.01p:F capacitor be- 
tween the SSG and the test 
points. 
(A) L1 
(B) L3 }) Receive frequency. 
(C) L5 
(D) Q3 Drain 
(E) Q4 Base 1st IF. 
(F) 1C1 Pin 16 


Monitor the receiver speaker. 


+ + 
e Set the radio for the center MAIN 
raido’s frequency range. 
435MHz |IC-47E#04 

IC-47A#07], 

445MHz (IC-47A#05). 

e Set the SSG for the receive 
frequency. 

e Reduce the output level so 
the RF voltmeter reads just 
above the noise. 


RF/IFSTAGES | ‘1. 


Connect the RF voltmeter to 
IC1 pin 16. 

(Or connect the multimeter to 
J8 pin 2.) 


Maximum RF volt- 
meter (or multimeter). 


MAIN 


measuring 20dB quieting level. 


| NOTE: Final setttings should produce 20dB quieting for a —8dBu (0.4uV) signal. See PRELIMINARY section for method of 


RF AMPLIFIER NOTE: Do not adjust C2, C8, C14, C16 and C22 without the instruments (6), (7) and (8). Contact your nearest ICOM service agency 
if you need adjustment. 
1. | e Connect a short jumper wire ] MAIN _ | Connect the DET to Q3 Drain. | Wave of DET output: MAIN C2 
between L207 and GND. Desired bandwidth c8 
e Inject a -30dBm sweep C14 
signal to the ANTENNA C16 
CONNECTOR. | zt C22 
S-METER | 4. | e Set the radio for the center S-METER 2 segments. MAIN R49 
raido’s frequency range. 
© Set the SSG for the receive 
frequency and +0dBy 
output. | 
2. | e Confirm linearity of 7 segments. Verify 
S-METER. 
e Set the SSG for +30dBu. 


MAIN/PLL UNIT 


J8 Pin2 (to Multimeter) 


(E) 


(F) IC1 Pin 16 
(to RF Voltmeter) 


C22, | 
C16, 
C14, } RF Amplifier Adjustment 


C8, 


C2, 


(D) (C) (B) (A) 


C24, 
C252, ) PLL Output Adjustment 
C254, 


Sp 
IF Adjustment 


R49, S-METER Adjustment 


“~~ 


Ya 


Co 
204 


L207, (to GND, when RF circuit adjustment is executed.) 


“ Sipe d et dn oe ee co 5S maaan Sn re kangen alee eNy eo 7 . tie ‘ 
eB ee as , ‘ : 2 "wae ai oy 
4 5 Lae vl cacecara'irls ee 


ae x? Gaatuey, (2 
. , ves? ORR 


MTs sabyt ; Y a te i" 7 RAVES 21) i ; 
te %”y A | “ oy Sie) bi . 
el : , Noe te yap mee ana rs ae 
os 7 LG —. —T'}- a alae 
= r eli ad, i : 
7 4 } pense | | Tied | ’ 
. eee eee 
; a] ra) nee 4 a * ae - 
: AST SEAT UPA || A —— s 
; } j 5 1 Sapenmmalaaaeiat gies oth. 
eee Tee, no! owe ae 
4 as f 
Vie ql - | pera M4 
es 
y Asai i | ih 
¥ 
Tiyht ‘4 i Java's 
- + = a > am 
: x rey see ? i . 
i re 
‘ Kt NO ries tw) BONA Ime 
4 “ ay 
eis oa J J SOvViaR Bed 
i co aria) eka He 7 
2 ee. reer ee i. eae betes 
\ pe 
} (ay a, ee Lavin is | 
2 ae \ . ) ‘oh 
eA iy ee es 
= ) * ‘ae vi hia oer Vy m. *) , tik (ie ; ‘ 
ay 4 , $ et ° *) 
oy a 
“7% = 
? -+ 
“a : i i a) 
4 i eid * 
i + z ¥ 
‘ ee . 
~y 
+ 1 ~ . 
q ; DA wh! 
me EN Sa Faces | ‘ 
; : “BheNT | 
d a =} 
sd oo “seed i i 
' cli 
4 ‘ ets : ; = “gilt inet . 4 a 4 
; ay alte : ie a I 
4 : =! : { ACLamay Mima thy Mata aN Vad on, ae ey ite ahr ae 
x i oe oil Bea Ok DARE Benatar MAIO Ney a iv yi ye aw 
2 el rr é i 1 ey 3 
Nees ry E 
a e v4 
Ss ‘ =% te ¥ 


= ed “yet _ taal 04) i 
. | ot pt FW. Th 


wel tA Alee, ; : ae | en OT 
18 titres. oF 1 eo etane WA er ted MAM pS aor els yo? hbase od nade a 
parremanrny 1 i img PP) 7: eyo yaempet 2" site ul 
es eee a iy ST 50 : 
ov . oA TORATS w 
F) LIOR AOD Se 


eas ven om Sa gg 


' 
| 


- rt 
i : ltoehe '¥ ALAIN oo ok apie Wut) ue « vol valabag bes mimorg 5 
: Steverl uaialagy | 


= “tel " 4 iF bia wi a ae al a Ris al oe Nira | 


; vige MOO! dana veyr: tuted emu. AA tdi tN) 48 tine vipers uel Peale fiw 59 ong ‘Yee ; rey “RO tenian oar @ 
: Bers OLE cal 


Ata yvoqine TH Eve parr DA} ao Fie ait biohined os or. 
: pe ‘ ~ filet Pepae barged 
5 iene — 
a Ai — 
+ j ‘ 
oo dak » — 


eee) 


“arrow Pi 


a 


7 


- 


- 
a 


— 


Wi 


v 


ee sad ' 


= 


es. 


aes 


- aes 
PS ae 


bay 


h wr 
a ee 


- 
rake 
— 


oe > aw: — 


a 


« 
re 


ps 


eo) hn 
o 


5, ees Fer Ere? 


© 


ee 


i OMECTXRaA § 
TouriEn moraor 


, A Rood bial 
lit ins Te 
_ a Warerepreich A The v4 1” 


4 ; He tas ; 
; a sneemenst iL. 2 vane iu yt 


& 


tremcrtlz wih fy 


FMU Qh 


ue 
a) ny ee 


(UE O2) InententA 20 


iy 


Oh pot 


es “\~ " 
ey ft 
. 
, | 
é itt? ies 
i : ” 
' . 
i 
- 
‘ i) 
aA Mkt) 
5 a 
e a 
” 
5 u 
t i4 
Y wat ing 
S nah at 
Ja rl 
ny P pore a 
ie 
. By 
x sy 
a a 
My 4 
tf’ Niele 
2 - 
a | 
= 
a oo 
4.4 ¥ 7 
wre 
> 5 1 
4 i] 
= ¥ z 
un Ad r 
{ n J 
” 
wi oe 
i hd es 
| 
; 
‘ } tye 
F i 
¥ H 
-t = 
- , v 
a. H f 
wii 
a AN Le 
2 
ear! 
4 
t 
é 
: 
Asem jae ne ome “ 
‘ 


Ls 


<) peer A9TIM 


ES 
( (yet , “ 
/ ne > “8 5 wer 
2 ave ‘ i ; 
iL slag 
- = 
; 
i 
kis a5 


‘ ‘ 


ATiwcpee 5 


ee es eee ee En re 


i : H 
bn fete ay ! peat ena 
| Te SF 
1} 
Tet gov ett g eration are YP add bets ph binl re 
t 


= f th de KY 

fr sua | E ; » 

* mt pA , DS Nae \ ecu ep ote om... Ay De fa 
“ f 


ne ae f } 


'f 


fp) Rory Ko r swine | 


j hes 


non Bs t: Ab ene 


ne 
: 


A 2 grit ioe « ; I 
4 are. j 


awit i) ty 


ab ais Vilcagnl ' 
is rat one nat att 
ih aa 
= Sim!) | Grell a iH j 
Ct ae ek) ee me . 
ce ¥ z a harageehy slr pe by 
Wid t Vales wet! ver? eit ” oc) eat ry a +f 
a uy aa P aie i m 
Feige | rot RO ar 
ie 4 ; De ANS-ORP [ S ie 


-, VOOR Oy Sonne 
: ; yin mnivogs with 4 On chaz ont ay " ; ‘ 
‘ ersupen a 
, 3. tt ee egos pent : 

i iene ohecs vente ratidne Poet Ke 


“ 
‘ ‘ ee ee ee 


Shf- oso) oni bos ih eres Hurdle “epniap Weert - rig 
2 bya ayrivelur B65 Aid hdeiedgs ha 


eaiitaw SRF ing 875 AO BD 50 rte 208 08 

Death / : neat see. Dear g 4 a 

4 ie] tertile waa vw ) thaveniah, wees a Soicirig 

nes Wee J yeg@ewrtass, 

P| ~ 8 fu 
adadiahiane Flere 


ie) : i vosruen, ot ca ln 
I a) meat yorrh pet 
wripeen will wae E ; 

baal tow Pa 


) ‘ we 


me sn iets 
fe eins yaa 


7-4 TRANSMITTER ADJUSTMENT 


INSTRUMENTS REQUIRED CONNECTIONS MAIN/PLL UNIT 


(1) VOLTAGE REGULATED POWER SUPPLY 
: OUTPUT VOLTAGE DC 13.8V + 15% (1) VOLTAGE 
: CURRENT CAPACITY MORE THAN 7A REGULATED (4) DIRECTIONAL 


RF POWER METER (TERMINATED TYPE) POWER COUPLER 
: MEASURING RANGE _ 30 watts SUPPLY EaaTAe Cittult Adlustment 
: FREQUENCY RANGE 400 ~ 470MHz 
: IMPEDANCE 500 


: SWR LESS THAN 1.1 (7) RF (3) FM C53, RF Circuit Adjustment 
FM DEVIATION METER VOLTMETER DEVIATION 
: FREQUENCY RANGE 400 ~ 470MHz MEIER 

: MEASURING RANGE 0 ~ +10kHz AF FILTER 


DIRECTIONAL COUPLER a LPF 20KHz 
: FREQUENCY RANGE 400 ~ 470MHz HPF 50Hz 
: MEASURING RANGE 500 DEVIATION 10KHz 


) 
AF OSCILLATOR DEEMPHASIS OFF 
: OUTPUT FREQUENCY RANGE 200 ~ 3000Hz DEVIATION SENS P-P/2 
: OUTPUT VOLTAGE  0~ 300mvV 


AC MILLIVOLTMETER PIN1 SIGNAL INPUT 
: MEASURING RANGE _ 0.001 ~ 3V ) PINS PTT 


RF VOLTMETER PIN6 GND 
: FREQUENCY RANGE 0.1 ~ 470MHz PIN7 GND 
: MEASURING RANGE _ 0.001 ~ 3V 


C252, PLL Output Adjustment 
C254, PLL Output Adjustment 


C64, RF Circuit Adjustment 


C58, RF Circuit Adjustment 
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R71, ALC Adjustment (28W) 
R74, ALC Adjustment (5W) 


Adjustment Adjustment conditions 


PRELIMINARY . | © Check the RF output power 
with RF POWER switch in 
HIGH position. 

® Transmit mode. 


4 

e@ Check the main points in Connect the RF voltmeter to: | Verify RF is present. 
the transmission path. (A) Q214 collector, (PLL) 

@ Transmit mode. (B) Q8 collector, 

(C) Q6 collector. 

e If the output power is low, Connect the multimeter to: 
check the regulated power (D) J12 Pin2. 
supply voltage. 

@ Do not adjust the trim- 
mers. 


e@ Check the main audio Connect the oscilloscope to: | Verify AF is present. 
voltages. (E) IC7 pin 7, 
® Transmit mode. (F) IC7 pin 5, 
Apply a 1kHz 65mV signal (G) IC7 pin 3. 
to MIC connector. 


7 


Adjustment location Adjustment value 


dl} > 
‘ 
( 


Connect the RF power meter to | 25W. 


R63, RF Meter Adjustment (4 Seg.) 
the ANTENNA CONNECTOR. 


317A 20 


>> 264 © 9212 02 


257 
co 


SS OF wa oe ko 
&eece Fee Ba 


90 4 


QO 


207 


(@» 
o 


C240 0214 
©): 


R94, Deviation Adjustment (4.8kHz) 


¥9. 
Oo 


—~ in @ 
1000, 2% 


R88, Mic. GAIN Adjustment (3.5kHz) —sa— ee : 


2) (208) (209 


20 


re) 
e-9 


OUTPUT POWER | 


e Set operating frequency to 
the center of the frequency 
range: 
435MHz |IC-47E#04 


Connect the RF power meter to 
ANTENNA CONNECTOR. 


Maximum power. 


LOGIC UNIT 


(E) (G) (F) 


IC-47A#07], 

455MHz (IC-47A#05). 
@ RF POWER SW.: HIGH 
@ Turn R74 counterclockwise. 
@ Transmit mode. 
e RF POWER SW.: HIGH 
® Transmit mode. 
e RF POWER SW.: LOW 
. | e Confirm correct power over radio’s frequency range. 
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(IC-47A)) signal to the MIC 

connector. 

Apply the AF oscillator to 
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© Check the transmit signal- Connect the millivoltmeter to | S+N/N: more than 
to-noise ratio. the deviation meter output. 40dB 

@ No audio input. 

e Transmit mode. 

Remove the oscillator 

signal. 

MODULATION _ | e Set the TONE number to 38. 

(SUBAUDIBLE e DUPLEX mode. 

TONE) @ Transmit rode. 


Connect the RF power meter to 
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Multimeter 50k0/V 
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TA75393S AIVUAUINGCITARED sotto eny en vhs getcass css eee 10-— 3 
MC3357P SIVUTING CIC toe adc rag te se cover tap aee 10— 3 
uPC577H AIVIATINGCifa lu piencrecsctectneearatentessermeee eee 10— 4 
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M51909P (LED LEVEL METER INDICATOR) 


Maximum Ratings 


Power supply voltage 16 


Output current 25 


Input voltage —3 ~ Vec 


Operating free-air temperature range —20 ~ +75 


PIN CONNECTION 
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M5218L (DUAL AUDIO AMPLIFIER) 


Maximum Ratings 


Rating 


Power supply voltage st +18 


Operating free-air temperature range —20 ~ +75 


PIN CONNECTION 
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+Input (2) [| 
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TA75393S (DUAL COMPARATOR) 


Maximum Ratings 


Power supply voltage 


Operating free-air temperature range 


PIN CONNECTION 
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MC3357P (NARROW BAND FM IF) 


Maximum Rating 


Rating 


Power supply voltage 


Operating free-air temperature range 


PIN CONNECTION 
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uPC577H (FM-IF AMPLIFIER) 


Maximum Ratings 


Power supply voltage 


Input voltage 


Operating free-air temperature range 


PIN CONNECTION 
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MB3756 (3-OUTPUT 8.2 V VOLTAGE REGULATOR) 


Maximum Ratings 


Rating 


Input voltage 18 


100 (Vout (0), Vout (1)) 
Output current 200 (Vout (2)) 


Operating free-air temperature range =20 ~ 75 


PIN CONNECTION 


8.2V 
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uUPC2002H (5.4W AUDIO POWER AMPLIFIER) 


Maximum Ratings 


Rating 


Power supply voltage 18 


Output power 5.4 (40 Load) 


Total dissipation 


Audio distortion 


Operating free-air temperature range 


PIN CONNECTION 


Vec 
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Input 


NJM 4558 D (DUAL OPERATIONAL AMPLIFIER) 


Maximum Ratings 


Power supply voltage 


Operating free-air temperature range 


PIN CONNECTION 
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TC4001UBP (Quad 2-input positive NOR GATE) 

TC4013BP (Dual D-type FLIP FLOP) 

TC4028BP (BCD to Decimal DECODER) 

TC4030BP (Quad Exclusive-OR GATE) 

TC4081BP (Quad 2-input positive AND GATE) 
TC4511BP (BCD to 7-SEGMENT DECODER and DRIVER) 


Maximum Ratings 


Symbol 


Power supply voltage Vop 


Input voltage Vin 


Operating free-air temperature range il 


PIN CONNECTION 
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f GND 
Se pe a 
1 3 4 5 6 7 


Sa 4 a Sina: 


Le eG 
LT, SIME AB: CD 
93512,45,510 9.45" 14 
lee aT 
3 4 5 6 


10 12 

A 
YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 
SH 2 Aa Ge POE RS 


tel L_J 


4028 4511 


UA78LO62AW (6.2V VOLTAGE REGULATOR) 


Maximum Ratings 


Symbol 


Input Voltage 


Total dissipation at 25°C 


Operating free-air temperature range 


PIN CONNECTION 


yA78L062AW 


10-6 


4 - 
re 
13; 
~t 
i 
a 
— ameter he tg Morte 


é 
“ 
i 
Pie 


+l ‘ 
; 

v« + 

> 

“ 


~s 
3 
sit 
¥ ~ 
cs 7 
~ — am Rye 
x 
’ ? * 
i : 
~~ 
- 
‘ 7 
e 
OF | J 
. 
< 
' 
pally 
+ soe 
ay , ) ee 
é + 
‘ e aie 
a a | ees 
, 
a? 
ap a a 
a . = ta )4 
7 ® ~ “ + 
i ' : + ty 
’ yh he et - 
a! 7 y? G { 
oon ~~ » 
‘ bnend 
a $ i 


a a ancainh denied 
a t¢ 


+ ed 


yen? 
enw 


—s 
’ 


a a 


j 


80 
(2 a 
Ht 
iz 
ae a 
ze 
oy rer 
4 


a“ aah ee a Rema oon wl 


— 


ete ep 


TC9123BP (PROGRAMMABLE PHASE-LOCKED LOOP) 


Maximum Ratings 


Rating 


Power supply voltage —0.3 ~ 9.5 


Input voltage —0.3 ~ Vpp +0.3 


Operating free-air temperature range —30 ~ 70 


PIN CONNECTION 
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BA612 (5-UNIT 400 mA DARLINGTON TRANSISTOR ARRAY) 


Maximum Ratings 


Symbol 


Power supply voltage 


Collector current 


Input voltage 


Operating free-air temperature range 


PIN CONNECTION 
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TMS1024NLC (I/O EXPANDER) 


Maximum Ratings 


Power supply voltage 


Data input and output voltage 


Operating free-air temperature range 


PIN CONNECTIONS 


Rating 
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—0.3 baad Vop +0.3 


=10'~ 70 


BLOCK DIAGRAM 
CHIP ENABLE (cr 
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S-7116A (PROGRAMMABLE TONE GENERATOR) 


Maximum Ratings 


Power supply voltage 


Operating free-air temperature range 


PIN CONNECTION 


Tone freq. Tone freq. Tone freq. P3 P4 P5 P6 
67.0 136.5 500 1 
TAA) 141.3 600 1 
74.4 146.2 700 1 
77.0 151.4 800 1 
79.7 156.7 900 1 
82.5 162.2 1000 
85.4 167.9 1600 
88.5 173.8 1700 
91.5 179.9 1750 
94.8 186.2 1800 
97.4 192.8 1300 

100.0 203.5 2000 
103.5 210.7 2200 
107.2 218.1 2975 
110.9 225.7 2550 
114.8 233.6 2295 
118.8 241.8 2125 
123.0 250.3 1 1275 
127.3 1445 
131.8 
NOTE) 1 : Vop 
Blank : Ground or Open 


Crystal frequency : 3.579545MHz 


DAN601 (DIODE ARRAY) 


Maximum Ratings 


Reverse bias voltage 


Forward current 


Operating free-air temperature range 


PIN CONNECTION 
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SC-1027 (25W UHF RF POWER AMPLIFIER) 


Maximum Ratings (Tc =25C) 


Rating 


Power supply voltage 


17 


Input signal power 


Output signal power 


Operating free-air temperature range 


PIN CONNECTION 
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SECTION 11 PARTS LIST 


[EF] UNIT [EF] UNIT 
REF.NO. DESCRIPTION TYPE (PARTS NO.) REF.NO. DESCRIPTION TYPE (PARTS NO.) 
IC1 IC M51909P P1 Connector EHR-7 
Zz Connector EHR-4 
Q1 Transistor 2SA1048Y P3 Connector EHR-5 
P4 Connector EHR-6 
D1 Diode 1$S211 P5 Connector EHR-8 
D2 Diode 1$S211 P6 Connector EHR-3 
D6 Diode 1$S211 P7 Connector EHR-3 
D7 Diode 1$S211 P8 Connector EHR-5 
D8 Diode 1$S211 P9 Connector EHR-5 
D9 Diode 1$$211 (#04) P10 Connector EHR-5 
D10 Diode 1SS211 (#04) P11 Connector EHR-3 
D11 Diode. 1$$211 Biz Connector EHR-4 
D12 Diode 1$S$211 P13 Connector EHR-3 
D13 Diode 188211 P14 Connector EHR-2 
D14 Diode 1$$211 (#05, 07) P15 Connector EHR-2 
P16 Connector EHR-2 
R1 Resistor 470 ELR10 P17 Connector EHR-2 
R2 Resistor 220 ELR10 P18 Connector EHR-2 
R3 Resistor 1k ELR10 
R4 Resistor 220 ELR10 DS1 LED Display LS054-E (#04) 
R5 Resistor 220 ELR10 DS1 LED Display LS054-J (#05, 07) 
R6 Resistor 470 ELR10 
R7 Resistor 220 ELR10 $1 Switch SPH222A 
R8 Resistor 680 ELR10 $2 Switch SPH221A 
R9 Resistor 220 ELR10 $3 Switch SPH222A 
R10 Resistor 220 ELR10 S4 Switch SPH221A 
R11 Resistor 220 ELR10 $5 Switch SPH222A 
R12 Resistor 680 ELR10 S6 Switch SPH222A 
R13 Resistor 5.6k EKR10 $7 Switch HKW0269-01-200 
R14 Resistor 10k ELR10 $8 Switch HKW0269-01-200 
R15 Resistor 56k ELR10 aes Switch HKW0269-01-200 
R16 Variable 10kA K09111 22; G0OcIBG $10 Switch HKW0269-01-200 
R17 Variable 10kBx2 K0921F20 $11 Switch HKW0269-01-200 
R18 Resistor 10k R20 $12 Switch SPH221A 
R20 Resistor 470k ELR10 $13 Switch SPH221A (#04) 
R21 Resistor 100k ELR10 $13 Switch SPH222A (#05, 07) 
$14 Rotary Encoder EWT-XCCS2025B 
C1 Electrolytic 10 16V MS7 
C2 Electrolytic Dee 50V MS5 or RC3 SP1 Speaker S05G29A 
C3 Ceramic 0.001 50V 
C4 Ceramic 0.001 50V B1 DISP. PCB B-845B 
C5 Ceramic 0.001 50V B2 SW. PCB B-846A 
C6 Ceramic 0.001 50V B3 VR. PCB B-847A 
C7 Ceramic 0.001 50V B4 MIC. PCB B-848A 
C8 Ceramic 0.001 50V 
cg Ceramic 0.001 50V W1 Jumper IPS-1041-4 
C10 Ceramic 0.001 50V 
C11 Ceramic 47p 50V 
J1 Connector FM-214-8SS(P) [MAIN] UNIT 
J2 Connector TLB-PO4H-B1 REF.NO. DESCRIPTION TYPE (PARTS NO.) 
lf) Connector TLB-PO5H-B1 
J4 Connector TLB-P03H-B1 IC1 IC MC3357P 
J5 Connector TLB-P11H-B1 IC2 IC TA75393S 
J6 Connector TLB-PO7H-B1 IC3 IC ~ Md218L 
J7 Connector TLB-PO5H-B1 - IC4 IC uPC2002H 
J8 Connector TLB-P03H-B1 IC5 IC MB3756 
J9 Connector TLB-PO2H-B1 IC6 IC uPC577H 
J10 Connector TLB-P10H-B1 IC7 IC NJM4558D 
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[MAIN] UNIT [MAIN] UNIT 


REF.NO. DESCRIPTION TYPE (PARTS NO.) REF.NO. DESCRIPTION TYPE (PARTS NO.) 
Q1 Fed 3SK121-Y R15 Resistor 3.9k ELR20 
Q2 Fed 2SK125 R16 Resistor 4.7k ELR20 
Q3 FET 3SK121-Y R17 Resistor 100k ELR20 
Q4 Transistor 2SC2668-0 R18 Resistor 3.9k ELR20 
Q5 Transistor 2SC945-K R19 Resistor 10k ELR20 
Q6 Transistor 2SC3019 R20 Resistor 330k ELR20 
Q7 Transistor 2SC2026 R21 Resistor 82k ELR20 
8 Transistor 2SC2026 R22 Resistor 10k ELR20 
a9 Transistor 2SA1048-Y R23 Resistor 22k R20 
Q10 Transistor 2SC2458-GR R24 Resistor 1.5k ELR20 
Q11 Transistor 2SC2458-GR R25 Resistor 1.5k ELR20 
Q12 Transistor 2SC1571-G R26 Resistor 47k ELR20 

R27 Resistor 1.5k ELR20 
D1 Zener RD6.2EB2 R28 Resistor 47 R20 
D2 Diode 1$S53 R29 Resistor 15k ELR20 
D3 Diode 1$953 R30 Resistor 47 R20 
D4 Diode — 18953 R31 Resistor 100 ELR20 
D5 Diode 1$S53 R32 Resistor 1k ELR20 
D6 Diode 1$S53 R33 Resistor 1k ELR20 
D7 Diode 1SS53 R34 Resistor 470 R20 
D9 Diode 1SS99 R35 Resistor 47 ELR20 
D10 Diode 1$S53 R36 Resistor 47 ELR20 
D11 Diode 1$$133 R37 Resistor 220 R20 
D1i2 Diode LTZ-MR15 R38 Resistor 470 ELR20 
D13 Diode 1$S53 R39 Resistor 47 ELR20 
R40 Resistor 47 ELR20 
FI1 Crystal Filter 23M15B3 R41 Resistor 1k ELR20 
FI2 Ceramic Filter CFU455E2 R42 Resistor 2.2k ELR20 
R43 Resistor 1k ELR20 
X1 Crystal HC-18/T21.345MHz R44 Resistor 2.2k ELR20 
X2 Ceramic Discri. CDB455C7A R45 Resistor 1k ELR20 
R46 Resistor 22k ELR20 
L1 Coil LA-159 R47 Resistor 10k ELR20 
L2 Coil LA-159 R48 Resistor 1k R20 
cS Coil LA-159 R49 Trimmer 1k H0651A 
L4 Coil LA-159 R50 Thermistor 33D28 
L5 Coil LA-159 R51 Resistor 680 R20 
L6 Coil LA-147 R52 Resistor 10k ELR20 
L7 Coil LS-66 R53 Resistor 10k ELR20 
L8 Coil LS-66 R54 Resistor 100 R20 
L9 Coil LA-147 R55 Resistor 15k R20 
L10 Coil LA-147 R56 Resistor 100k ELR20 
L11 Coil LA-147 R57 Resistor 4.7k R20 
L12 Coil LA-147 R58 Resistor 4.7k R20 
L13 Coil LA-159 R59 Resistor 470 R20 
L14 Coil LA-158 R60 Resistor 5.6k R20 
L15 Choke LW-15 R61 Resistor 15k ELR20 
L16 Choke LALO3NA-121K R62 Resistor 5.6k ELR20 
L17 Bead Core BTO1RNI-A61 R63 Trimmer 33k H0521A 
L18 Choke LALO3NA-101K R64 Resistor 47k ELR20 
R65 Resistor 47k ELR20 
R1 Resistor 220 ELR20 R66 Resistor 22k ELR20 
R2 Resistor 100 R20 R67 Resistor 470k ELR20 
R3 Resistor 47 ELR20 R68 Resistor 330 R20 
R4 Resistor 22 ELR20 R69 Resistor 47 ELR20 
R5 Resistor 470 ELR20 R70 Resistor 680k ELR20 
R6 Resistor 100 ELR20 R71 Trimmer 470k H0651A 
R7 Resistor 1k ELR20 R72 Resistor 180k R20 
R8 Resistor 4.7k ELR20 R73 Resistor 18k ELR20 
R9 Resistor 10k ELR20 R74 Trimmer 4.7k H0651A 
R10 Resistor 22k ELR20 R75 Resistor 150 ELR20 
R11 Resistor 47 ELR20 R76 Resistor 47 R20 
R13 Resistor 100 ELR20 R77 Resistor 1k ELR20 
R14 Resistor 3.3k ELR20 R78 Resistor 1.8k ELR20 
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[MAIN] UNIT 
REF.NO. DESCRIPTION TYPE (PARTS NO.) 


R79 
R80 
R81 
R82 
R83 
R84 
R85 
R86 
R87 
R88 
R89 
R90 
R91 
R92 
R93 
R94 
R97 
R98 
R99 
R100 
R101 
R102 
R103 
R104 


C1 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

cg 

C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Trimmer 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Trimmer 
Resistor 
Resistor 
Thermistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Electrolytic 
Electrolytic 
Barrier Layer 
Ceramic 


5.6k ELR20 
220 ELR20 
1k ELR20 
100 ELR20 
270k ELR20 
220k R20 
18k ELR20 
47 R20 
100 ELR20 
220k H0521A 
150k R20 
390k ELR20 
270k ELR20 
82k R20 
82k ELR20 
3.3k H0651A 
10k R10 
10k ELR20 
33D28 

15k ELR20 
120k R20 
10k ELR20 
470k R20 
4.7 ELR20 
12p 50V. SL 
ECR-GA006A30 

3p 50V SL 
0.001 50V B 
0.001 50V B 
0.001 50V B 
3p 50V Si 
ECR-GA006A30 
0.001 50V B 
0.001 50V B 
0.75p 50V.—sSL 
0.5p 50V SL 
3p 50V SL 
ECR-GA006A30 
0.001 50 B 
ECR-GA006A30 

1p 50V. SL 
0.5p 50V Su 
0.35p 50V SL 
0.001 50V B 
0.001 50V B 
ECR-GA006A30 

3p 50V yb 
ECR-GA006A30 
0.001 50V B 
0.001 50V B 
27p 50V. SL 
0.001 50V B 
5p 50V Su 
27p 50V SL 
82p 50V SL 
0.001 50V B 
0.0047 50V B 
0.0047 50V B 
22 50V MS7 
1 50V MS7 
10 10V MS7 
0.0022 35V 
470p 50V 


T1=3 


[MAIN] UNIT 
REF.NO. DESCRIPTION TYPE (PARTS NO.) 


C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
C51 
C52 
C53 
C54 
C55 
C56 
C57 
C58 
C59 
C60 
C61 
C62 
C63 
C64 
C65 
C66 
C67 
C68 
C69 
C70 
C71 
C72 
C73 
C74 
C75 
C76 
C77 
C78 
C79 
C80 
C81 
C82 
C83 
C84 
C85 
C86 
C87 
C88 
C89 
C90 
C91 
C92 
C93 
C94 
C95 
C96 
C97 
C98 
C99 
C100 
C101 
C102 
C103 


Barrier Layer 
Ceramic 
Barrier Layer 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Tantalum 
Tantalum 
Barrier Layer 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Barrier Layer 
Barrier Layer 
Electrolytic 
Tantalum 
Tantalum 
Tantalum 
Ceramic 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Ceramic 
Barrier Layer 
Tantalum 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Electrolytic 
Electrolytic 
Tantalum 
Tantalum 
Barrier Layer 
Barrier Layer 


0.0015 35V 
33p 50V 
0.0015 35V 
1 35V 
0.001 50V 
10 16V 
120p 50V 
68p 50V 
1 35V 
0.1 35V 
0.1 16V 
82p 50V 
5p 50V 
ECR-GA010D30 
0.001 50V 
0.001 50V 
0.001 50V 
5p 50V 
ECR-GA006A30 
0.001 50V 
0.001 50V 
0.001 50V 
0.001 50V 
10p 50V 
ECR-GA006A30 
3p 50V 
1p 50V 
3p 50V 
ECR-GA006A30 
0.001 50V 
0.001 50V 
0.001 50V 
0.001 50V 
10p 50V 
4.7 25V 
0.1 16V 
0.1 16V 
4.7 25V 
0.1 35V 
il 35V 
0.1 35V 
10p 50V 
TBD05X103M 

TBD05X103M 

0.1 16V 
820p 25V 
0.001 50V 
0.1 16V 
22 16V 
22 16V 
0.001 50V 
0.001 50V 
0.001 50V 
TBDO5X103M 

0.001 50V 
1 50V 
0.001 50V 
100 10V 
220 10V 
470 16V 
0.1 35V 
0.1 35V 
TBD05X103M 

0.0047 25V 


SL 


MS7 


SL 


MS9 
MS 
12.5X12.5 
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[MAIN] UNIT 


DESCRIPTION TYPE (PARTS NO.) 


REF. NO. 
C104 Electrolytic 
C105 Ceramic 
C106 Barrier Layer 
C107 Electrolytic 
C108 Ceramic 
C109 Electrolytic 
C110 Barrier Layer 
Cis Ceramic 
C112 Ceramic 
C113 Electrolytic 
C114 Electrolytic 
Crib Ceramic 
C116 Mylar 
Cia Ceramic 
C118 Ceramic 
C119 Ceramic 
C120 Monolithic 
C121 Electrolytic 
C123 Ceramic 
C124 Ceramic 
B1 MAIN. PCB 
P1 Connector 
J1 MINI PIN 
J2 MINI PIN 
J3 Connector 
J4 Connector 
J5 Connector 
J6 Connector 
J7 Connector 
J8 Connector 
J9 Connector 
J10 Connector 
J11 Connector 
J12 Connector 
[PLL] UNIT 

REF.NO. DESCRIPTION 
1C201 IC 
Q201 Transistor 
Q202 Transistor 
Q203 Transistor 
Q204 Transistor 
Q205 Transistor 
Q206 Transistor 
Q207 Transistor 
Q208 FET 
0209 Transistor 
Q210 Transistor 
Q211 FET 
Q212 FEL 
Q213 Transistor 
Q214 Transistor 
Q215 Transistor 
Q216 Transistor 
D201 Diode 
D202 Diode 


10 16V 
0.001 50V 
0.047 25V 
100 10V 
0.001 50V 
0.47 25V 
0.01 25V 
0.001 50V 
0.001 50V 
0.22 50V 
10 16V 
0.001 50V 
0.0022 50V 
120p 50V 
0.001 50V 
0.001 50V 
470p 50V 
0.47 50V 
0.001 50V 
0.001 50V 


B-916C 
EHR-7 


TMP-JO1X-A1 
TMP-J01X-A1 
B2B-EH-S 
B3B-EH-S 
B2B-EH-S 
B3B-EH-S 
B2B-EH-S 
B4B-EH-S 
B3B-EH-S 
B5B-EH-S 
B2B-EH-S 
B2B-EH-S 


MS5 
B 


MS7 
B 
BP 


GR42-6 


TYPE (PARTS NO.) 


TC9123BP 


2SC3399 
2SC3399 
2SC3399 
2SA1348 
2SA1348 
2SC383-TM 
2SC763-C 
3SK74-M 
2SC763-C 
2SC2458 
3SK74-M 
3SK74-M 
2SC763-C 
2SC2026 
2SC2026 
2SA1348 


(#04) 


(#04) 


(#04) 


1S$53 
1SS53 


(#04) 
(#04) 


DESCRIPTION TYPE (PARTS NO.) 


[PLL] UNIT 
REF. NO. 
D203 Diode 
D204 Diode 
D205 Diode 
D206 Diode 
D207 Varactor 
D208 Varactor 
D209 Diode 
D210 Diode 
D211 Diode 
D212 Diode 
D214 Zener 
D215 Diode 
D216 Diode 
X201 Crystal 
X201 Crystal 
X202 Crystal 
X202 Crystal 
X203 Crystal 
L201 Coil 
L202 Coil 
L203 Coil 
L204 Coil 
L205 Coil 
L206 Choke 
L207 Choke 
L208 Coil 
L209 Coil 
L210 Coil 
R201 Resistor 
R202 Resistor 
R203 Resistor 
R204 Trimmer 
R205 Trimmer 
R206 Trimmer 
R207 Trimmer 
R208 Trimmer 
R209 Trimmer 
R210 Resistor 
R211 Resistor 
R212 Resistor 
R213 Resistor 
R213 Resistor 
R214 Resistor 
R216 Resistor 
R217 Resistor 
R217 Resistor 
R218 Resistor 
R221 Resistor 
R222 Resistor 
R223 Resistor 
R225 Resistor 
R226 Resistor 
R228 Resistor 
R229 Resistor 
R230 Resistor 
R231 Resistor 
R232 Resistor 
R235 Resistor 
R236 Resistor 
R237 Resistor 
R238 Resistor 


1S$53 

1SS53 

1SS53 (#04) 

1SS53 (#04) 

1SV50 

1SV50 

1SS53 

1S$53 

1$S53 

1SS53 

RD6.8EB3 

1$$53 (#04) 

1$$53 

HC43/U 34.912MHz (#04, 07) 
HC43/U — 35.745MHz (#05) 
HC43/U — 33.095MHz (#04, 07) 
HC43/U 33.929MHz (#05) 
HC12/U  —-.2.560MHz 
LS-107 

LS-107 

LS-145 

LS-230A 

LS-230A 

EL0810SK13R9K 
LALO4NA-102K 

LA-126 

LA-159 

LA-135 

100k ELR20 (#04) 
10k ELR20 

47 ELR20 

220k H0521A (#04) 
100k H0521A (#04) 
47k H0521A 

22k H0521A 

22k H0521A (#04) 
2.2k H0521A (#04) 
39k ELR20 (#04) 
8.2k ELR20 

82k ELR20 (#04) 
22k ELR20 (#04) 
8.2k ELR20 (#05, 07) 
470 ELR20 

470 ELR20 

47k ELR20 (#04) 
33k ELR20 (#05, 07) 
33k ELR20 

3.9k ELR20 

100 ELR20 

3.9k ELR20 

47k ELR20 

15k ELR20 

4.7k ELR20 

100 ELR20 

47k ELR20 

22k ELR20 

1k ELR20 

15k ELR20 

47k ELR20 

47 ELR20 

22k ELR20 
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[PLL] UNIT 


REF. NO. 


R239 
R240 
R242 
R243 
R244 
R246 
R247 
R248 
R249 
R250 
R251 
R252 
R253 
R254 
R255 
R256 
R257 
R258 
R259 
R260 
R261 
R262 
R263 
R264 
R265 
R266 
R267 


C201 
C202 
C203 
C204 
C204 
C205 
C206 
C207 
C208 
C209 
C210 
C210 
C211 
C211 
C212 
C212 
C213 
C214 
C214 
C215 
€215 
C216 
C217 
C218 
C219 
C220 
C221 
C222 
C223 
C224 
C225 
C226 
C227 
C228 
C229 
C230 


DESCRIPTION TYPE (PARTS NO.) 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Barrier Layer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


4.7k ELR20 

1.5k ELR20 

100k ELR20 

120 ELR20 

100 ELR20 

68k R20 

100 ELR20 

470 R20 

47 ELR20 

47 R20 

47k R25 

10k R20 

470 R20 

1k ELR20 

10k R20 

8.2k ELR20 

270 R20 

220 ELR20 

47 R20 

100 ELR20 (#04, 07) 
56k ELR20 

68k ELR20 

15k ELR20 

2.7k ELR20 

120 R20 

47k ELR20 

470 R20 

5ip 50V. CH 
5p 50V. UJ (#05, 07) 
0.0047 50V 

100p 50V. CH(#04, 07) 
51p 50V CH (#05) 
7p 50V. «Ud 
4.7 25V MS7 
100p 50V 

47p 50V CH 
51p 50V CH 
0.001 50V (#04, 07) 
TMD05 x 103M (#05) 
15p 50V (#04, 07) 
12p 50V (#05) 
7p 50V (#04, 07) 
5p 50V (#05) 
0.001 50V 

10p 50V (#04, 07) 
9p 50V (#05) 
0.001 50V (#04, 07) 
TMD05x 103M (#05) 
0.5p 50V 

10p 50V 

0.001 50V 

33p 50V 

33p 50V 

0.0047 50V 

0.0047 50V 

0.0047 50V 

0.1 16V 

0.1 16V 

470p 50V 

470p 50V 

470p 50V 

470p 50V 

470p 50V 


dje-5 


[PLL] UNIT 

REF. NO. 
C231 Ceramic 
C232 Ceramic 
(233 Ceramic 
C234 Ceramic 
(6235 Ceramic 
C236 Ceramic 
C237 Ceramic 
C238 Tantalum 
(C239 Barrier Layer 
C240 Electrolytic 
C241 Ceramic 
C242 Electrolytic 
C243 Ceramic 
C244 Tantalum 
C245 Tantalum 
C246 Ceramic 
C247 Cylinder 
C248 Ceramic 
C249 Ceramic 
C250 Ceramic 
C252 Trimmer 
C253 Ceramic 
C254 Trimmer 
255 Ceramic 
C256 Ceramic 
C258 Ceramic 
C259 Ceramic 
C260 Barrier Layer 
J201 Connector 
J202 Connector 
P201 Connector 
P202 Connector 
[VCO] UNIT 

REF. NO. DESCRIPTION 
Q1 Beli 
Q2 Transistor 
D1 Varactor 
D2 Diode 
L1 Choke 
L2 Coil 
3 Choke 
L4 Choke 
L5 Choke 
L6 Choke 
R1 Resistor 
R2 Resistor 
R3 Resistor 
R4 Resistor 
R5 Resistor 
R6 Resistor 
R7 Resistor 
R8 Resistor 
R9 Resistor 
R10 Resistor 
R11 Resistor 


DESCRIPTION TYPE (PARTS NO.) 


470p 50V 
470p 50V 
470p 50V 
470p 50V 
470p 50V 
33p 50V CH 
33p 50V CH 
(4) 16V 
0.1 16V 
47 10V 
0.0047 50V 
470 16V 
0.001 50V 
10 16V 
2.2 16V 
0.0047 50V 
47p UP125SL 
0.001 50V 
3p 50V 
0.001 50V 
ECR-GA006A30 
1p 50V 
ECR-GA006A30 
3p 50V 
15p 50V 
0.0047 50V 
0.0047 50V 
0.1 16V 
TLB-PO4H-B1 
TLB-P12-B1 

EHR-7 

EHR-9 

TYPE (PARTS NO.) 
2SK125 

2SC2026 

1S$V50 

MI301 
LALO3NA1ROM 
LB-140 
LALO3NA1ROM 
LALO3NA1ROM 
LALO3NA1ROM 
LALO3NA1ROM 
470 ELR10 
100 ELR10 
47 -ELR10 
4.7k ELR10 
4.7k ELR10 
22k ELR10 
330 ELR10 
330 ELR10 
5.6k ELR10 
1k ELR10 
220 ELR10 
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[VCO] UNIT 
REF.NO. DESCRIPTION TYPE (PARTS NO.) 


C1 Ceramic 
C2 Ceramic 
C3 Ceramic 
C3 Ceramic 
C4 Ceramic 

» 165) Ceramic 
C5 Ceramic 
C6 Trimmer 
C7 Ceramic 
C8 Ceramic 
C9 Ceramic 
C10 Ceramic 
C11 Ceramic 
Giz Ceramic 
C12 Ceramic 
C13 Ceramic 
C14 Ceramic 
C15 Ceramic 
C16 Ceramic 
B1 VCO PCB 
[LOGIC] UNIT 

REF.NO. DESCRIPTION 
IC1 IC 
IC2 IC 
IC3 IC 
IC4 IC 
IC5 IC 
IC6 IC 
IC7 IC 
IC8 IC 
IC9 IC 
1C10 IC 
IC11 IC 
IC12 IC 
IC13 IC 
1C14 Diode Array 
Q1 Transistor 
Q2 Transistor 
Q3 Transistor 
Q6 Transistor 
Q8 Transistor 
ag Transistor 
Q10 Transistor 
Q11 Transistor 
Q12 Transistor 
Q13 Transistor 
Q14 Transistor 
Q15 Transistor 
Q16 Transistor 
Q17 Transistor 
Q18 Transistor 
Q19 Transistor 
Q20 Transistor 
Q21 Transistor 
Q22 Transistor 
Q23 Transistor 
Q24 Transistor 
Q25 Transistor 


470p 50V 
10p 50V 
3p 50V 
2p 50V 
0.001 50V 
22p 50V 
18p 50V 
CTZ-31E 

470p 50V 
0.001 50V 
15p 50V 
0.001 50V 
0.001 50V 
10p 50V 
8p 50V 
1p 50V 
0.001 50V 
0.5p 50V 
12p 50V 


SH 
CH (#04, 07) 
CH (#05) 


(#04, 07) 
(#05) 


TH 


CH (#04, 07) 
CH (#05) 


TYPE (PARTS NO.) 


4013B 
4001UBP 
4030B 

4081B 
yA78L062AW 


TMP47C40-6001 


4028B 
4511B 
BA612 


TMS1024NLC or M50781SP 


BA612 
BA612 
S-7116A 
DAN601 


2SA1345 
2SC945P 
2SD468C 
2SC2458GR 
2SA1345 
2SC2458GR 
2SC2458GR 
2SC2458GR 
2SC2458GR 
2SC2458GR 
2SA1048Y 
2SA1048Y 
2SC2458GR 
2SC3399 
2SC2458GR 
2SA1048Y 
2SA1048Y 
2SA1048Y 
2SA1048Y 
2SA1048Y 
2SA1048Y 
2SC2458GR 


(#05, 07) 
(#05, 07) 


(#04) 


ii—=6 


REF.NO. DESCRIPTION TYPE (PARTS NO.) 


[LOGIC] UNIT 
Q26 Transistor 
Q27 Transistor 
Q28 Transistor 
Q29 Transistor 
030 Transistor 
031 Transistor 
032 Transistor 
033 Transistor 
034 Transistor 
Q35 Transistor 
036 Transistor 
037 Transistor 
038 Transistor 
Q39 Transistor 
D2 Diode 

D7 Diode 

D8 Diode 
D10 Diode 

D11 Diode 
D13 Diode 
D14 Diode 
D15 Diode 
D17 Diode 
D18 Diode 
D19 Diode 
D20 Diode 

D21 Diode 
D22 Diode 
D23 Diode 
D24 Diode 

D25 Diode 
D26 Diode 
D27 Diode 
D28 Diode 

D29 Diode 
D30 Diode 

D31 Diode 
D32 Diode 

D33 Diode 
D34 Diode 
D35 Diode 
D36 Diode 

D37 Diode 
D39 Diode 
D40 Diode 

D41 Diode 
D42 LED 

D43 Zener 
D44 Zener 
D45 Diode 
D46 Diode 

D47 Diode 
D48 Diode 
D49 Diode 
D50 Diode 

D51 Diode 
D52 Diode 
D53 Diode 
D54 Diode 
D55 Diode 
D56 Diode 
D57 Diode 
D58 Diode 


2SC2458GR 

2SA1048Y 

2SC2458GR 

2SC3399 

2SC3399 

2SD1225M, R or 0 
2SD1225M, R or O 
2SA1048Y 

2SC3399 

2SC3399 (#05, 07) 
2SC3399 (#04) 
2SC3399 (#04) 
2SA1048Y (#05) 
2SA1048Y (#05) 


1$$133 
1$S133 
1$$133 
1$S133 
1$S133 
1$$133 
1$$133 
1$$133 
1$$133 
1$$133 
1$$133 
1$$133 
1$$133 
1$$133 
1$S133 
1$$133 
188133 
1$$133 
188133 
1$S133 
1$$133 
1$$133 
1$$133 
1$$133 
1$S133 
1$$133 
1$S133 
1$S133 
1$$133 
1$$133 
1$$133 
1$S133 
TLR123 
RD5.1EB2 
RD6.8EB3 
1$$133 
1$S133 
1$$133 
1$$133 
1$$133 
1$$133 
1$S133 
1$S133 
1$$133 
1$$133 (#04) 
1$S133 (#05) 
1$$133 (#05) 
1$$133 (#05) 
1$$133 
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[LOGIC] UNIT 
REF.NO. DESCRIPTION TYPE (PARTS NO.) 


D59 
D60 
D61 
D62 
D63 
D65 
D66 
D67 
D70 
D71 
D72 
D75 
D76 
D78 
D79 
D82 
D83 
D84 
D90 
D91 
D92 
D93 
D94 


X1 
X2 


R1 

R2 

R3 

R4 

R5 

R6 

R8 

R9 

R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R26 
R27 
R28 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 


Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 


Ceralock 
Crystal 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


1$S133 

1$S133 

185133 

1$S133 

1$S133 

1$$133 

1$S133 

1$S133 

188133 

1$S133 

188133 

188133 

188133 

1$S133 

188133 

1$S133 

1$$133 

1$S133 

1$$133 

1$S133 

1$S133 

1$S133 

1$S133 
CSA5.00MT or MG 
HC-43/U 

3.3k ELR20 
470 R20 
22 ELR20 
1k R20 
22k ELR20 
22k ELR20 
22k ELR20 
100k ELR20 
47k ELR20 
220k ELR20 
1M ELR20 
22k ELR20 
1M ELR20 
22k ELR20 
4.7k ELR20 
47k ELR20 
10k ELR20 
22k ELR20 
2.2k ELR20 
4.7k ELR20 
47k ELR20 
47k ELR20 
47k ELR20 
47k ELR20 
10k R20 
82k ELR20 
4.7k R20 
150k ELR20 
1k ELR20 
220k ELR20 
47k ELR20 
1M ELR20 
4.7k R20 
1k ELR20 
1M R20 
100k ELR20 
22k ELR20 


(#04) 
(#04) 
(#04) 
(#04, 07) 
(#05) 


(#05) 
(#05) 


3.5795MHz (#05, 07) 


Th=zZ 


REF.NO. DESCRIPTION TYPE (PARTS NO.) 


[LOGIC] UNIT 

R44 Resistor 

R45 Resistor 

R46 Resistor 

R47 Resistor 

R48 Resistor 

R49 Resistor 

R50 Resistor 

R51 Resistor 

R52 Resistor 

R53 Resistor 

R54 Resistor 

R55 Resistor 

R56 Resistor 

R57 Resistor 

R58 Resistor 

R59 Resistor 

R60 Resistor 

R61 Resistor 

R62 Resistor 

R63 Resistor 

R64 Resistor 

R65 Resistor 

R66 Resistor 

R67 Resistor 

R68 Resistor 

R69 Resistor 

R70 Resistor 

R71 Resistor 

R72 Resistor 

R73 Resistor 

R74 Resistor Array 
R75 Resistor Array 
R76 Resistor Array 
R77 Resistor Array 
R78 Resistor Array 
R79 Resistor Array 
R80 Resistor 

R81 Resistor 

R82 Resistor 

R83 Resistor Array 
R84 Resistor 

R85 Resistor 

R86 Resistor 

R87 Resistor 

R88 Resistor 

R89 Resistor 

R90 Resistor 

R91 Resistor 

R92 Resistor 

R93 Resistor 

R94 Resistor 

R95 Resistor 

R96 Trimmer 

R97 Resistor 

R98 Resistor 

R99 Resistor 

R100 Resistor 

R102 Resistor 

R103 Resistor 

R104 Resistor 

R106 Resistor 

C1 Electrolytic 

C2 Ceramic 

C3 Barrier Layer 


100k R20 . 

47k R20 

47k R20 

47k R20 

47k R20 

47k R20 

47k R20 

47k R20 

47k R20 

22k R20 

47k R20 

47k R20 

47k R20 

390k ELR20 

1M ELR20 

47k ELR20 

47k ELR20 

10k ELR20 

10k ELR20 

22k ELR20 

22 R50X 

4.7k R20 

4.7k ELR20 

27 R50X 

120 R50X 

10k ELR20 

4.7k R20 

22k R20 

47k R20 

47k R20 

RNSA 058472J 

RNSA 058472J 

RNSA 058472J 

RNSA 058472J 

RNSA 058373J 

RNSA 05S472J 

4.7k ELR20 

47k ELR20 

47k R20 

RNSA 05S472J 

47k ELR20 

1k ELR20 

39 ELR20 

39 ELR20 

39 ELR20 

39 ELR20 

39 ELR20 

39 ELR20 

39 ELR20 

22k ELR20 (#04) 
22k ELR20 (#04) 
22k ELR20 

47k H0651A (#05, 07) 
33k ELR20 (#05, 07) 
47k R20 (#05) 
100k ELR20 

47k R20 

100k R20 (#05) 
100k R20 

220 R20 

47k R20 

10 16V MS7 (#04) 
0.001 50V (#04) 
0.0047 25V 
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[LOGIC] UNIT 
REF.NO. DESCRIPTION TYPE (PARTS NO.) 


C4 
C5 

C6 

C7 

C8 

C10 
Ett 
C12 
C13 
C14 
C15 
C16 
Ci 
C18 
C19 
C20 
C22 
C23 
C24 
C25 
C26 
C27 
C29 
C30 
C31 
C33 
C34 
C35 
C36 


C37 
C38 
C39 
C40 
C41 


J1 
J2 
J3 
J4 
J5 
J6 
J7 
J8 
J9 
J10 
J11 
J12 
J13 
J14 
J15 
J16 
J17 
J18 


P1 


$1 
$2 


BT1 


B1 


Barrier Layer 
Electrolytic 
Barrier Layer 
Electrolytic 
Barrier Layer 
Electrolytic 
Electrolytic 
Barrier Layer 
Ceramic 
Ceramic 
Barrier Layer 
Barrier Layer 
Electrolytic 
Electrolytic 
Barrier Layer 
Barrier Layer 
Electrolytic 
Barrier Layer 
Barrier Layer 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Electrolytic 


Electrolytic 
Barrier Layer 
Electrolytic 
Electrolytic 
Barrier Layer 


Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 


Connector 


Switch 
Switch 


Lithium Battery 


LOGIC PCB 


0.0047 25V 
1 50V 
0.0047 25V 
1 50V 
TBD05X103M 25V 
10 16V 
10 16V 
0.047 25V 
470p 50V 
0.001 50V 
0.047 25V 
0.047 25V 
47 16V 
4.7 16V 
0.0022 25V 
0.1 16V 
47 16V 
0.1 16V 
0.1 16V 
100 10V 
100 10V 
10 16V 
33p 50V 
33p 50V 
0.001 50V 
22p 50V 
22p 50V 
0.0047 16V 
10 16V 
22 16V 
0.0047 25V 
100 10V 
47 10V 
0.1 16V 
BO2B-EH 
BO5B-EH 
BO4B-EH 
BO7B-EH 
BO4B-EH 
BO7B-EH 
BO2B-EH 
BO3B-EH 
BO6B-EH 
BO7B-EH 
BO5B-EH 
BO3B-EH 
BO9B-EH 
BO8B-EH 
BO5B-EH 
BO7B-EH 
BO6B-EH 
BO5B-EH 
EHR-06 
KHH-10910 
SGK1062 
BR2325-1HC 
B-843D 


MS7 
MS7 


MS7 
MS7 


MS7 
MS7 


MS7 


MS7 
MS7 
MS7 


(#05, 07) 
(#05, 07) 


MS7 
(#05, 07) 
MS7 


MS7 
Msg 
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[LOGIC] UNIT 
REF. NO. 
W10 Jumper 
W14 Jumper 
W33 Jumper 
W34 Jumper 
W36 Jumper 
W37 Jumper 
[PA] UNIT 
REF.NO. DESCRIPTION 
IC1 IC 
Q1 Transistor 
D1 Diode 
D2 Diode 
D3 Diode 
D4 Diode 
L1 Coil 
L2 Coil 
L3 Coil 
L4 Coil 
L5 Coil 
L6 Choke 
L7 Coil 
L8 Coil 
R1 Resistor 
R2 Resistor 
R3 Resistor 
R4 Resistor 
R5 Resistor 
R6 Resistor 
R7 Resistor 
C1 Electrolytic 
C2 Electrolytic 
C3 Ceramic 
C4 Ceramic 
C6 Ceramic 
C7 Ceramic 
C8 Electrolytic 
C9 Ceramic 
C10 Ceramic 
C11 Ceramic 
C12 Ceramic 
C13 Ceramic 
C14 Ceramic 
C15 Ceramic 
C16 Ceramic 
Ci7 Ceramic 
C18 Ceramic 
C19 Ceramic 
C20 Ceramic 
C21 Ceramic 
C22 Ceramic 
C23 Ceramic 
C24 Ceramic 
C25 Ceramic 
C26 Ceramic 
C27 Feedthrough 


DESCRIPTION TYPE (PARTS NO.) 


JPW-02A 
JPW-02A 
JPW-02A 
JPW-02A 
JPW-02A 
JPW-02A 


TYPE (PARTS NO.) 


SC-1027 

2SB596 O or Y 
MI-407 

18S97 

MI-407 

15CD11 

LA-136 

LA-242 

LA-253 

LA-232 

LA-147 

LW-19 

LA-242 

LA-232 

0.15 RGB2 
0.15 RGB2 
100 R50X 
330 R20 
100k R20 
4.7k R20 
10 R20 
10 16V 
10 16V 
0.001 50V 
0.001 50V 
0.001 50V 
0.001 50V 
10 16V 
0.001 50V 
0.001 50V 
0.5 500V 
20p 50V 
5p 50V 
20p 50V 
3p 500V 
18p 500V 
12p 500V 
15p 500V 
3p 500V 
8p 500V 
6p 500V 
0.001 50V 
0.0047 50V 
0.001 50V 
0.001 50V 
5p 500V 


SL 


TF240-602 SS332Z 50V 
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[PA] UNIT 
REF.NO. DESCRIPTION TYPE (PARTS NO.) 


C28 
C29 


J1 
J2 
P1 


P2 
P3 


Feedthrough 


Ceramic 


SP. Jack 
Connector 


Connector 
Connector 
Connector 


TF240-602 SS332Z 50V 
5p 500V. SL 


SJ-296 
TLB-PO8H-B1 


LRO2-1 
EHR-05 
EHR-02 


11439 


REF.NO. DESCRIPTION TYPE (PARTS NO.) 


[PA] UNIT 

P4 Connector 
P5 Connector 
P6 Connector 
P7 ANT. Code 
P8 Connector 
B1 PA. PCB 
B2 SPJ. PCB 


EHR-03 
TMP-P0O1X-A 
TMP-PO1X-A 
OPC-050B 
EHR-02 


B-875A 
B-855A 
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SECTION 12 UT-16 VOICE SYNTHESIZER UNIT 


12-1 ASSEMBLY PROCEDURE 


~1) Remove the top cover by unscrewing the four screws. (Fig. 1) 


T 


Fig. 1 
2) Install the unit onto the spot as shown in the photo below. (Fig. 2) 
© Adhesive is applied on the sponge on the back of the unit, so remove the thin sheet from over the 
adhesive to attach the synthesizer unit. 
3) Install the brown wire. (Fig. 2) 
o An unconnected lead wrapped in a vinyl tube is located as shown in the photo. Plug it into the pin 
“4” of J4. (Unplug the connector once before plugging in the lead.) 
4) Insert the connectors P1 and P2 from the unit into the connectors J5 and J6. (Fig. 3) 


J4 Pint 


J4 


>—Additional wire 


Fig. 2 Fig. 3 


12 -2 OPERATION AFTER INSTALLATION 


Oo When the SPEECH button on the front panel is pushed, the synthesizer unit verbally announces the 
displayed frequency in English. 


For example: for 145.68MHz, Display: 


Announcement: ees | eee 


“One” “Four” “Five” “Point” “Six” “Eight” 


oO While the volume of the announcement is adjustable with the volume control on the front panel of the 
transceiver, you can also adjust it with R18 in the unit if you want to make it louder or softer against the 
receive sound. 
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12-3 CIRCUIT DESCRIPTION 


When the “SPEECH” button on the front panel is pushed, the data (DO ~ D3) from the CPU (IC6) are fed to 
the inputs (IN1 ~ IN4) of IC1 (VOICE SYNTHESIZER UNIT). The data are tansferred to either A port or B 
port by the singals at the “CKA” and “CKB” terminals. After receiving a pulse signal at the “Sync” 
terminal, IC2 produces voice singals from the data (DO ~ D3) and outputs these signals to a mixer 
consisting of Q3 and O4. The mixed signal is passed through a filter consisting of R11, R12, C5 and C6, 
and is amplified by Q5. The “BUSY” signal becomes “L” level on completion of a word indicating the 
cirucit is ready for the next word. The announcement is made for the 100MHz through the 10kHz digits. 


Timing chart of IC 2 (435.00MHz) 


SPEECH 
(from Logic unit) 
DO | | | | 
D1 | | | | 
D2 | | | | 
D3 | | 


D4 


4 3 5 0 0 

DOP Di] 2 fos. | ps 
0 0) 0 0) 1 if 0 (Zero) 
1 0 0 0 1 1 (One) 
0 1 0 0 1 2 (Two) 
1 1 0 0 1 3 (Three) 
0 0 1 0 1 4 (Four) 
1 0 1 0 1 5 (Five) 
0 1 1 0 1 6 (Six) 
1 1 1 0 1 7 (Seven) 
0 0 0 1 1 8 (Eight) 
1 0 0 1 1 9 (Nine) 

L 0 | 1 0 1 1 e (Point) 
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BUSY 


AF OUT 


SCHEMATIC 


+5V 


ADO 
AD3 


BUSY 


D3 
D2 
D1 


DO 


12—3 


LOW 
PASS 
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PARTS LIST 


REF.NO. DESCRIPTION PART NO. 


MN1201A 
M50800-003SP 


IC1 IC 
IC2 IC 
Q1 Transistor 
Q2 Transistor 
Q3 Transistor 
Q4 Transistor 
Q5 Transistor 
D1 Diode 
D2 Diode 
X1 Ceramic 
resonator 
R1 Resistor 
R2 Resistor 
R3 Resistor 
R4 Resistor 
R5 Resistor 
R6 Resistor 
R7 Resistor 
R8 Resistor 
R9 Resistor 
R10 Resistor 
R11 Resistor 
R12 Resistor 
R13 Resistor 
R14 Resistor 
R15 Resistor 
R16 Resistor 
R17 Resistor 
R18 Trimmer 
C1 Electrolytic 
G2 Ceremic 
C3 Ceremic 
C4 Electrolytic 
C5 Barrier Layer 
C6 Barrier Layer 
C7 Electrolytic 
C8 Electrolytic 
C9 Electrolytic 
C10 Electrolytic 
P1 Connector 
P2 Connector 
B1 PCB 


2SC2458-GR 
2SC2458-GR 
2SA1048 
2SA1048 
2SC2458-GR 
188133 

1$S211 
CSA480MG 

47K ELR10 
10K ELR10 
100K ELR10 
47K ELR10 
3.3K ELR10 
3.3K ELR10 
47K ELR10 
47K ELR10 
5.6K ELR10 
5.6K ELR10 
10K ELR10 
10K ELR10 
1K ELR10 
100K ELR10 
47K ELR10 
2.2K ELR10 
2.2K ELR10 
100K H0521 
33 10V 
33P 50V 
33P 50V 
0.1 50V 


TBDO5X-103M 
TBDO5X-103M 


0.47 
4.7 
22 
100 


EHR-07 
EHR-04 


B-879A 


50V 
25V 
6.3V 
10V 


RC3 
RC3 


RC3 
25V 
25V 
RC3 
RC3 
RC3 
MS7 
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